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CHAPTER I  
INTRODUCTION
Need f o r  th e  S tudy
The m em oriza tion  o f  m usic i s  an io ^ o r ta n t  a s p e c t  o f p ian o  
s tu d y  and perfo rm an ce  and i s  o f  concern  to  p i a n i s t s  a t  a l l  l e v e l s .
T h is  co n ce rn  h as  been  e v id e n t s in c e  L i s z t  on one o c c a s io n  c a s t  a s id e  
th e  m usic , to  th e  a s to n ish m en t o f  h i s  a u d ie n c e , and p la y e d  th e  rem ain­
d e r  o f  a  r e c i t a l  from  memory. A lthough  c r i t i c s  la b e le d  L i s z t 's  memo­
r i z a t i o n  f e a t s  a s  a f f e c t a t i o n ,  th ro u g h  th e  y e a rs  au d ien ces  have come 
to  e x p e c t memorized p e rfo rm a n ces . I t  i s  g e n e ra l ly  h e ld  t h a t  p e r f o r ­
mance w ith o u t b e n e f i t  o f  m u s ic a l s c o re  p e rm its  th e  p i a n i s t  to  g iv e  
f u l l  a t t e n t i o n  to  te c h n ic a l  and i n t e r p r e t i v e  m a tte r s  a l lc w in g  f o r  
h ig h e r  l e v e l s  o f  a r t i s t i c  a t ta in m e n t and more e f f e c t i v e  com m unication 
w ith  a u d ie n c e s . P iano  perfo rm ance w ith o u t u se  o f  th e  m u s ic a l s c o r e ,  
th u s ,  i s  s ta n d a rd  p r a c t i c e  in  c o m p e tit iv e  e v e n ts  as  w e ll  a s  educa­
t i o n a l  and p r o f e s s io n a l  r e c i t a l  s e t t i n g s .
In c re a s e d  demands upon p e rfo rm e rs  to  m em orize m usic have n o t  
f a c i l i t a t e d  th e  m em oriza tion  ta s k .  Many accom plished  and am ateur 
p i a n i s t s  e x p e r ie n c e  d i f f i c u l t y  w ith  m em o riza tio n . Newman o b se rv e s :
About a  f o u r th  o f  th o se  who g e t ahead i n  p ia n o  p la y in g  have 
v e ry  l i t t l e  t r o u b le  w ith  m em orizing. For th e  o th e r s ,  t h i s  s k i l l —
and i t  I s  In d eed  a  s k i l l — looms a s  one o f  th e  b ig g e s t  o b s ta c le s  
to  t h e i r  p ro s p e c ts  o f  b e in g  a "co m p lea t"  p i a n i s t . ^
The need  f o r  sound m em oriza tion  p ro c e d u re s  i s  i l l u s t r a t e d  in  
th e  s tu d ie s  and c o n c lu s io n s  o f  R ubin-R abson. She con tends t h a t  s tu ­
d e n ts  r e c e iv e  l i t t l e  i n s t r u c t io n  in  m em oriza tion  an d , as a  r e s u l t ,  
spend  h o u rs  in  u n p ro d u c tiv e  p r a c t i c e .^  R u b in -R ab so n .co n tin u es  th u s  :
I f  m usic pedagogues would a c q u ire  some id e a  o f  th e  e x o rb i ta n t  
amount o f  la b o r  w asted  in  th e  name o f  a r t ,  th e y  m ig h t, a s  d id  
th e  w r i t e r ,  w atch  advanced p ian o  s tu d e n ts —who, by t h e i r  own 
a d m iss io n , had no problem  in  m em orizing m usic— consume sev en ty  
and e ig h ty  m in u te s , and as  many r e p e t i t i o n s ,  i n  th e  le a rn in g  
and m em orizing o f  a  tw e n ty -fo u r-m e a su re , f i r s t - g r a d e  p ia n o  com­
p o s i t io n !  From t h i s  th e y  cou ld  make some d e d u c tio n s  as  to  th e  
d eg ree  o f  s la v e r y  in v o lv e d  in  th e  p r e p a r a t io n  f o r  perform ance 
o f  th e  s t u d e n t 's  own r e p e r to r y .^
The s u b je c t  c o n te n t in  most p ia n o  jo u r n a l s  i s  devo ted  to  
s k i l l  developm ent in v o lv in g  f in g e r s ,  w r i s t s  and arm s, and p e r f e c t in g  
g e n e ra l  c o n t ro l  o f th e  in s tru m e n t.  Where a t t e n t i o n  i s  g iv e n  to  memo­
r i z a t i o n  p ro c e d u re s ,  a  m a jo r i ty  o f w r i t e r s  a d v is e  th e  p i a n i s t  to  e x e r­
c i s e  maximum u se  o f  a s s o c ia t io n s  to  a id  m em o riza tio n . O th er w r i t e r s  
a d v ise  th e  p i a n i s t  to  copy n o ta t io n ,  v e r b a l iz e  id e a s ,  red u ce  th e  m usic 
to  i t s  c h o rd a l s t r u c t u r e ,  p r a c t i c e  s e c t io n s  in  v a r io u s  k e y s , and 
m e n ta lly  rev iew  th e  co m p o sitio n .
^W illiam  S. Newman, The P i a n i s t ' s  Problem s (New Y ork: H arper
and Row, 1 9 5 6 ), p . 110.
O
G race R ubin-R abson, "The Psychology  o f  M em orizing ," Music 
E d u ca to rs  J o u r n a l . XXXVI (Ja n u a ry , 1 9 5 0 ), 22.
^R ubin-R abson, pp . 22-23.
1 2  3C hlng, Newman, and B ry a n t, among o th e r s ,  o f f e r  s t i l l
a n o th e r  te c h n iq u e  f o r  f a c i l i t a t i n g  m em o risa tio n , th a t  i s ,  b lo c k in g . 
B lo ck in g  in v o lv e s  th e  i d e n t i f i c a t i o n  o f  n o te  groups acco rd in g  to  hand 
p o s i t i o n s .  The t r i o  o f  a u th o rs  p re v io u s ly  m entioned  advoca te  b lo c k ­
in g  as a  means o f  f a c i l i t a t i n g  th e  le a rn in g  and m em orization  ta s k .
As t h e i r  view s co n ce rn in g  b lo c k in g  have n o t been  o b je c t iv e ly  sub­
s t a n t i a t e d ,  th e  p r e s e n t  s tu d y  r e p re s e n ts  an a tte m p t to  fo rm a lly  ev a lu ­
a te  th e  u t i l i t y  and e f f ic a c y  o f  th e  p ro ced u re  and i t s  p o t e n t i a l  as an 
a id  to  keyboard  m em oriza tion .
P urpose o f th e  S tudy
The p u rp o se  o f  th e  s tu d y  was to  in v e s t ig a t e  th e  e f f e c t  o f 
b lo c k in g  on th e  m em orization  o f s e le c te d  p ia n o  l i t e r a t u r e .  S p e c if ­
i c a l l y ,  th e  s tu d y  was concerned  w ith  d e te rm in in g  th e  e f f e c t  o f  a  
b lo c k in g  p ro c e d u re  on th e  number o f  r e p e t i t i o n s  and amount o f  p r a c t ic e  
tim e re q u ire d  f o r  th e  m em oriza tion  o f  s e le c te d  p ian o  co m p o sitio n s .
The s tu d y  a ls o  so u g h t to  d e te rm in e  th e  e f f e c t  o f  a  b lo c k in g  p ro ced u re  
on r e t e n t io n  a c c u ra c y .
H ypotheses
I t  was h y p o th e s iz e d  th a t  s tu d e n ts  u t i l i z i n g  a  b lo c k in g  p ro ­
cedu re  w ould r e q u ir e  few er r e p e t i t i o n s  and l e s s  p r a c t i c e  tim e in  th e
Ijam es C hing, P iano  P la y in g  (New Y ork; Bosworth & C o ., 1946), 
pp. 244-77.
Newman, pp . 40-41 .
^ C e lia  Mae B ry a n t, "M em orizing: A S c ie n c e ,"  C la v ie r . I I
(O c to b e r, 1 963 ), 20-25 .
4m em oriza tion  o f  p ia n o  m usic th a n  c o u n te rp a r ts  l e f t  to  t h e i r  own 
d e v ic e s .  I t  was f u r th e r  h y p o th e s iz e d  t h a t  s tu d e n ts  m em orizing p iano  
m usic th ro u g h  means o f  a  b lo c k in g  p ro ced u re  w ould d em o n stra te  a  h ig h  
deg ree  o f  r e t e n t io n  acc u racy .
To f a c i l i t a t e  th e  a n a ly s is  o f  d a ta  and th e  draw ing o f  con­
c lu s io n s  , th e  fo llo w in g  n u l l  h y p o th eses  w ere fo rm u la te d :
N Hj^: T here w i l l  be  no d i f f e r e n c e  i n  th e  mean r e p e t i t i o n
sc o re s  o f  s tu d e n ts  a s s ig n e d  to  each  o f  th e  two tr e a tm e n t g roups.
N Hg: T here  w i l l  be  no d i f f e r e n c e  in  th e  mean tim e sc o re s
o f  s tu d e n ts  a s s ig n e d  to  each  o f  th e  two tr e a tm e n t g ro u p s.
D e f in i t io n  o f  Terms
B lo c k in g . In  th e  p re s e n t  s tu d y , b lo c k in g ^  i s  a  p roced u re  
d esig n ed  to  a id  m em oriza tion . I t  in c lu d e s  p re s tu d y  o f  th e  m usic s c o re ,  
i d e n t i f i c a t i o n  o f  n o te  groups acc o rd in g  to  hand p o s i t i o n s ,  and i d e n t i ­
f i c a t i o n  o f  p a t t e r n s  o f  co m p o sitio n a l d e v ic e s  em ployed by th e  com poser.
C o n tro l t r e a tm e n t . S tu d e n ts  ach iev e  m em oriza tion  by employ­
ing  t h e i r  own s t r a t e g i e s  w h ile  u t i l i z i n g  th e  r e g u la r  m usic s c o re .
E x p erim en ta l t r e a tm e n t . M em orization  by  em ploying a b lo c k ­
ing  p ro ced u re  and u t i l i z i n g  a  p re p a re d  m usic s c o re .
M em orization . As employed in  th e  p r e s e n t  s tu d y , t h i s  term  
im p lie s  th e  f a c u l ty  to  a c q u ire  and r e t a i n  m u s ic a l im p ress io n s  ga ined  
from  e x p e rie n c e  w ith  a  m usic  s c o re  as  d em o n stra ted  by an a b i l i t y  to
^B ecause o f  i t s  s p e c ia l  n a tu r e ,  b lo c k in g  i s  f u r th e r  d e sc r ib e d  
w ith  a p p ro p r ia te  exam ples in  C hapter I I I .
5i d e n t i f y  and rep ro d u ce  th e  m usic c o n ta in e d  th e r e in  w ith o u t o v e r t  
v i s u a l  r e f e r e n c e .
Limitations of the Study
The p re s e n t  s tu d y  was conducted  d u rin g  th e  s p r in g  o f  1972 
and was concerned  w ith  d e te rm in in g  th e  e f f e c t  o f  b lo c k in g  on r e p e t i ­
t io n s  and tim e  re q u ire d  f o r  m em oriza tion  o f  p ia n o  m usic . S tu d en ts  
p a r t i c i p a t i n g  i n  th e  s tu d y  w ere m usic e d u c a tio n  m a jo rs  e n ro l le d  a t  
Texas S o u th ern  U n iv e r s i ty ,  H ouston , T exas. P a r t i c ip a n t s  w ere s e le c te d  
by t h e i r  p ia n o  te a c h e r s  as  hav in g  th e  r e q u i s i t e  f a c i l i t y  to  p la y  th e  
ex p e rim e n ta l c o m p o sitio n s .
One c o n t ro l  and one e x p e rim e n ta l group w ith  e le v e n  s tu d e n ts  
i n  each w ere in v o lv e d  in  th e  i n v e s t ig a t io n .  The p e r io d  o f  th e  in v e s ­
t i g a t i o n  was e ig h te e n  w eeks, and in v o lv e d  w eekly  s e s s io n s  w ith  s tu ­
d e n ts  in  each  group .
The p r o f e s s io n a l  p ian o  l i t e r a t u r e  c o n ta in s  r e l a t i v e l y  l i t t l e  
in fo rm a tio n  on b lo c k in g  p ro c e d u re s . B lo ck in g  i s  m entioned  by  on ly  a 
few w r i t e r s ,  and i t s  r e la t io n s h ip  to  m em oriza tion  i s  u n c e r ta in .
T here  ap p ea rs  to  b e  no ev id en ce  o f  p re v io u s  e x p e rim e n ta l r e s e a rc h  
w hich in v o lv e s  u t i l i z a t i o n  o f  b lo c k in g . For th e s e  re a s o n s ,  th e  gen er­
a l iz e d  outcom es o f  th e  s tu d y  a re  l im i te d  to  th e  b lo c k in g  p ro ced u re  
em ployed.
The v a r io u s  m echan ica l and in t e r p r e t i v e  a s p e c ts  o f  p iano  
p la y in g  a re  excluded  from th e  s tu d y . A lso  ex c lu d ed  a re  p sy c h o lo g i­
c a l  im p lic a t io n s  o f  o v e r le a rn in g  and u n le a rn in g .
6F a c to rs  in f lu e n c in g  s k i l l  developm ent, such  a s  a t t i t u d e s ,  
m o tiv e s , a f f e c t i v e  o r  em o tio n a l re sp o n se , and in d iv id u a l  p o t e n t i a l i ­
t i e s ,  a r e  ex c lu d ed  from th e  s tu d y . Where t h e i r  in f lu e n c e  i s  im p lie d , 
t h e i r  p o s i t i v e  a s p e c ts  a re  p resu p p o sed .
C v n e ra liz e d  outcom es o f  th e  s tu d y  a r e  l im i te d  by th e  e x p e r i­
m en ta l p ro c e d u re s  em ployed and c o n s id e ra t io n  o f  r e p e t i t i o n s  and tim e  
as dependen t v a r i a b l e s .
B a s ic  A ssiJîrp tions
The fo llo w in g  assum ptions  w ere b a s ic  to  th e  in v e s t ig a t io n :
1 . A b a s ic  m em oriza tion  p ro c e d u re  can b e  d e r iv e d  from  an 
a n a ly s i s  o f  th e  p r in c i p l e s  o f  b lo c k in g .
2. A p p ro p ria te  p ia n o  co m p o sitio n s  can b e  s e le c te d  to  demon­
s t r a t e  th e  b lo c k in g  p ro c e d u re .
3 . E f f e c t iv e n e s s  o f  th e  b lo c k in g  p ro c e d u re  can  b e  de term ined  
th ro u g h  th e  s tu d y  o f  r e p e t i t i o n  and tim e  a s  f a c to r s  o f  a  m em oriza tion  
ta s k .
Summary
The p u rp o se  o f  th e  s tu d y  was to  d e te rm in e  th e  e f f e c t  o f  
b lo c k in g  a s  an  a id  to  m em orizing s e le c te d  l i t e r a t u r e ,  as ad v o ca ted  
by C hing , Newman and B ry a n t. The need  f o r  th e  s tu d y  i s  b ased  upon a  
c o n v ic tio n  t h a t  th e  b lo c k in g  p ro ced u re  sh o u ld  b e  s c i e n t i f i c a l l y  
in v e s t ig a te d  f o r  th e  p u rp o se  o f  d e te rm in in g  g e n e ra l  u t i l i t y .  The 
n u l l  h y p o th e se s  f o r  t h i s  in v e s t ig a t io n  s t a t e  t h a t  th e r e  w i l l  b e  no 
d i f f e r e n c e  i n  mean r e p e t i t i o n  and tim e  s c o re s  o f  s tu d e n ts  a s s ig n e d
7to  each o f  th e  two tre a tm e n t g ro u p s . B lo ck in g  and o th e r  inq>ortant 
te rm s a r e  d e f in e d .  The s tu d y  was l im i te d  t o  d e te rm in in g  th e  e f f e c t  
o f  a  b lo c k in g  p ro ced u re  on th e  m em oriza tion  o f  s e le c te d  p ia n o  compo­
s i t i o n s  as  re v e a le d  th ro u g h  th e  manber o f  r e p e t i t i o n s  and amount o f  
tim e n e c e ss a ry  f o r  com ple tion  o f  th e  ta s k .  The w r i t e r  assumed th a t  
b a s ic  m em oriza tion  p ro ced u re s  cou ld  be  d e r iv e d , a p p ro p r ia te  p ia n o  
l i t e r a t u r e  s e l e c t e d ,  and e f f e c t iv e n e s s  o f  th e  b lo c k in g  p ro ced u re  
d e te rm in e d .
CHAPTER I I  
REVIEW OF RELATED LITERATURE
The s tu d y  was concerned  w ith  th e  developm ent and a p p l ic a t io n  
o f  a  b lo c k in g  p ro ced u re  in  re d u c in g  th e  number o f  r e p e t i t i o n s  and 
amount o f  tim e re q u ire d  f o r  th e  m em oriza tion  o f  s e le c te d  p ian o  compo­
s i t i o n s .  The p r e s e n t  c h a p te r  r e p o r ts  on p r o f e s s io n a l  l i t e r a t u r e  
r e l a t e d  to  th e  prob lem . In c lu d e d  a re  d a ta  on n o te  g ro u p in g , harm onic 
r e d u c t io n ,  a n a l y t i c a l  p re s tu d y ,  and r e l a t e d  re s e a rc h  in  a re a s  o f  m usic 
m em oriza tion  o th e r  th a n  p ia n o . A lso in c lu d e d  i s  a  rev iew  o f r e l a t e d  
l i t e r a t u r e  p e r ta in in g  to  d i f f e r e n t  ty p e s  o f  le a rn in g  a s s o c ia t io n s  
u t i l i z e d  i n  m em oriza tion .
N ote G rouping
Many p ro ced u res  developed  to  a s s i s t  le a rn in g  in  p iano  s tu d y  
a re  m ethods o f  te c h n ic a l  a n a ly s is  f o r  th e  s p e c i f i c  pu rpose  o f  f a c i l i ­
t a t i n g  th e  e x e c u tio n  o f  s c a le s  and a rp e g g io s . These p ro ced u res  have 
im p lic a t io n s  f o r  th e  p re s e n t  s tu d y  in  t h a t  i t  i s  assumed m usic beyond 
th e  t e c h n ic a l  f a c i l i t y  o f  th e  p e rfo rm e r canno t b e  memorized.
Ching d e v ise d  a "method o f  g ro u p s ,"  a  p ro ced u re  i n  w hich th e  
p i a n i s t  s t a r t s  w ith  th e  f i r s t  n o te  and d e te rm in es  th e  su c c e s s iv e  n o te s  
th a t  can  be  p lay ed  in  one p o s i t io n  o f  th e  hand o r  arm. A c le a n  b re a k
9I s  th e n  made w hich s h i f t s  th e  hand and arm to  th e  p o s i t i o n  re q u ire d  
f o r  th e  n e x t g roup , and so on . T h is  method o f  te c h n ic a l  a n a ly s i s  i s  
dependent upon th e  c a r e f u l  s e le c t io n  o f  a  p r a c t i c a l  f in g e r in g .  Where 
th e r e  i s  a  c h o ice  o f  f in g e r in g s  f o r  an ex tended  p a s s a g e , th e  one w hich 
r e q u ir e s  few er groups i s  l i k e l y  to  b e  more e f f i c i e n t .  S e v e ra l g u id in g  
p r in c ip le s  f o r  th e  g roup ing  o f  f in g e r  p a ssag es  a re  o f f e r e d :  ( 1 ) o b ta in
as few groups o r  changes o f  arm p o s i t io n s  as p o s s ib le ,  ( 2 ) employ th e  
same f in g e r in g  f o r  p a ssa g e s  s im i la r  i n  te c h n ic a l  c o n s t r u c t io n  and la y ­
o u t ,  (3) group a c c o rd in g  to  rh y thm ic  s t r u c t u r e  o r  a c c e n tu a t io n ,  and 
(4) avo id  sudden  and r a p id  l a t e r a l  s h i f t s  o f  th e  thumb o r  any f in g e r  
p o s i t i o n .  A lthough Ching b a s i c a l ly  ad v o ca te s  g roup ing  to  avo id  l a t e r a l  
s h i f t s  o f  th e  h an d , h e  i s  c a r e f u l  to  p o in t  o u t t h a t  c e r t a i n  w id e ly  
spaced  e l l i p t i c a l  shaped  n o te  g ro u p s , r a th e r  th a n  b e in g  b roken  up in to  
s m a lle r  g ro u p s , a re  p la y ed  by r a p id  r e v e r s a l s  o f  d i r e c t io n  o f  th e  arm 
movement, t h a t  i s ,  by  r o t a t i o n  o f  th e  w r i s t . ^
Ching may have summarized h is  p e rs o n a l  e v a lu a t io n  o f  t h i s  
method o f  t e c h n ic a l  a n a ly s i s  when he s a id ,  " . . .  I  have n ev er y e t  
met a  ca se  o f  a  s tu d e n t who has g iven  th e  a n a l y t i c a l  method a  f a i r  
t r i a l  and who h as  a f te rw a rd s  r e tu rn e d  to  th e  'good o ld  w ays.
The co n ce p t o f  n o te  g rouping  i s  employed by Newman to  c r e a te  
c o r r e c t iv e  e x e rc is e s  o u t o f  te c h n ic a l  s i t u a t io n s  such  a s  weak s c a le s  
and a rp e g g io s  in  th e  a c tu a l  m usic . Problem  p a ssa g e s  become e x e rc is e s  
p lay ed  i n  "s im u ltan eo u s  b lo c k s  o f  n o te s  o r  ' c l u s t e r s , '  a c c o rd in g  to  th e
^James C hing, P iano  P la y in g  (New York: Bosworth & C o ., 1946),
pp . 244-77.
^Ching, p. 250.
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group ing  o f  th e  f i n g e r s . " ^  Newman em phasizes th e  need to  have th e
f in g e r in g  cover a s  many o f  th e  coming n o te s  as  p o s s ib le  in  one g ra sp  o f
th e  hand in  o rd e r  to  red u ce  th e  number o f  thumb s h i f t s  and to  prom ote a
2
s o l id  s t y l e  o f  p la y in g .
B ry an t a l s o  u rg es  th e  u t i l i z a t i o n  o f  n o te  g roup ing  to  s o lv e
te c h n ic a l  p roblem s and i s  p a r t i c u l a r l y  concerned  w ith  i t s  a p p l ic a t io n
as an  a id  to  m em oriza tion :
S in ce  a l l  m usic can be reduced  to  chords and n o te  g ro u p in g s , . . . 
th e  f a s t e s t  and m ost e f f e c t i v e  way to  l e a m  c o r r e c t  n o te s  and 
f in g e r in g  i s  to  b lo c k  i n t e r v a l s  i n t o  cho rds and s c a le  p a t te r n s  
in to  n o te  g ro u p in g s  [ c l u s t e r s ] .
She d e s c r ib e s  th e  p r e p a ra t io n  o f b r i e f  b lo c k  o u t l in e s  o f  th e  a n a ly s is  
and b lo c k in g  o f  p ie c e s  f o r  th e  p u rp o se  o f  a s s i s t i n g  m em oriza tion . The 
o u t l in e d  m a te r ia l  i s  " th e  s o l id  fo u n d a tio n  on w hich a n a l y t i c a l  [ i n t e l ­
l e c tu a l ]  memory i s  b u i l t .  . . . The com bination  o f  th e  b lo c k  o u t l in e  
p lu s  a u r a l  memory o f  each  n o te  p ro v id e s  th e  m e m o riza tio n ."^
The p ro c e d u re s  o f  C hing, Newman, and B ryan t a r e  in ç o r ta n t  
s o u rc e s  o f  d a ta  f o r  th e  fo rm u la tio n  o f  th e  b lo c k in g  p ro ced u re  under 
i n v e s t ig a t io n  in  t h i s  s tu d y .
Harmonic R eduction
O ther w r i t e r s  recommend th e  employment o f  p ro ced u res  f o r  s tu d y  
and m em oriza tion  w hich red u ce  th e  m usic  to  i t s  b a s ic  c h o rd a l s t r u c t u r e .
W i l l i a m  S. Newman, The P i a n i s t ' s  Problem s (New Y ork: H arper
and Row, 1 956 ), pp . 40-41 .
2
Newman, p . 81.
3
C e lia  Mae B ry a n t, "M em orizing: A S c ie n c e ,"  C la v ie r . I I
(O c to b e r, 1 963 ), p^ 21.
B r y a n t , p . 23.
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The e n t i r e  co m p o sitio n  I s  p la y e d  th rough  as  a  s e r i e s  o f  cho rds w ith  
nonharm onic to n e s  removed.
A ccording  to  D l l l e r ,  r e c o g n i t io n  o f  harmony and harm onic p ro ­
g re s s io n s  I s  a  f a c t o r  In  p h ra s in g  and I t  I s  h e lp f u l  to  red u ce  p as­
sag es  to  t h e i r  s im p le s t  rh y th m ic  and harm onic te rm s . The p ro c e s s  o f  
re d u c t io n  In v o lv e s  s im p l ify in g  th e  t lm e -v a lu e s ,  and rem oving n onhar­
monic to n e s  so  t h a t  th e  p a ssa g e  I s  reduced  to  I t s  b a s ic  chord  s t r u c ­
tu r e .  I n  re d u c in g  p a ssa g e s  In  t h i s  way, th e  p i a n i s t  h e a rs  th e  ch o r­
d a l  background a s  an I n t e g r a l  p a r t  o f  th e  co m p o sitio n  and I s  aw are 
o f  th e  harm onic fram ework from  w hich  p h ra s in g  d e r iv e s .^
A lso  concerned  w ith  re d u c in g  m usic to  I t s  b a s ic  chord  s t r u c ­
t u r e ,  L a s t  f e e l s  th a t  b ro k en  cho rd  p a ssa g e s  sh o u ld  b e  p r a c t ic e d  as 
a  s e r i e s  o f  b lo c k  h arm o n ies . L a s t  p a r t i c u l a r l y  app roves o f  t h i s  
a c t i v i t y  f o r  younger s tu d e n ts  hav in g  d i f f i c u l t y  In  le a r n in g  o r  memo­
r i z in g  n o te s  b eca u se  " t h e i r  hands a r e  th e n  shaped  o v e r th e  chord
2
I n s te a d  o f  o v e r one n o te  a t  a  tim e . . . ."
Cooke a ls o  f e e l s  t h a t  th e  p i a n i s t  sh o u ld  red u ce  m usic to  s o l id  
c h o rd s . Cooke a d v is e s :
C a re fu l ly  n o te  th e  chord  p ro g re s s io n s ,  as a p a r t  from  th e  melody 
l i n e .  N ote how m ost " ru n n in g "  p assag es  a re  b u i l t  on f a m i l i a r  
c h o rd s , though  a t  f i r s t  g la n c e  th e  p a s s a g e 's  " p a s s in g  n o te s "
(n o te s  n o t  from  th e  b a s ic  chord) may o b scu re  I t s  fundam en ta l 
c h o rd a l s t r u c t u r e .  Such p a ssa g e s  become I n s t a n t ly  l e s s  fo rb id d in g
^A ngela D l l l e r ,  The S p len d o r o f  Music (New Y ork: G. S ch lrm er,
1 9 57 ), pp . 51 -59 .
2Joan  L a _____________ _____
O xford U n iv e r s i ty  P r e s s ,  i9 6 0 ) ,  p . 46.
a s t ,  I n t e r p r e t a t i o n  fo r  th e  P iano  S tu d e n t (London:
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and e a s i e r  to  m em orize, when we m e n ta lly  X -ray  them and s e e  t h e i r  
bony s t r u c t u r e  o f  s o l id  c h o rd s .
C ooke 's su g g e s te d  p ro ced u re  f o r  s tu d y  i s  to  p la y  th e  com position  as
w r i t t e n ,  p la y  th e  r e d u c t io n ,  th e n  p la y  th e  co m p o sitio n  ag a in  as w r i t t e n .
In  E v e r h a r t 's  o p in io n , th e  p i a n i s t  i s  u n ab le  to  re a d  a  p assag e
a t  s i g h t  w ith o u t p r a c t i c e  b eca u se  "he does n o t m e n ta lly  a t t a i n  th e
adorned  s k e le to n  o f  th e  p a ssa g e  b e fo re  he re a d s  i t ,  . . ."  A ccording
to  E v e rh a r t ,
The s ig h t - r e a d e r  h as  to  become a d e p t i n  a s s o r t in g  p assag es  a t  
a  g la n c e , a l l  p a ssa g e s  to  b e  c l a s s i f i e d  m e c h a n ic a lly  under th e  
chords o r  s c a le s  from  w hich th e y  a r e  d e r iv e d . T h is  a c t i v i t y  may 
be  c a l le d  b lo c k in g .^
S c a le  and chord  p a ssa g e s  sh o u ld  b e  an a ly zed  to  d e te rm in e  t h e i r  harm onic
b a s i s .  S c a le  p a s s a g e s ,  f o r  in s ta n c e ,  a re  b a s i c a l l y  th e  harmony n o te s
o f  a  chord co n n ec ted  by d ia to n ic  o r  c h ro m a tic  p a s s in g  to n e s .  E v e rh a r t
say s  :
b lo c k in g  o f  s c o re s  to  be s ig h t - r e a d ,  in v o lv in g  t a l e n t  and c u l tu r e  
in  to n a l  and harm onic a n a ly s i s ,  w i l l  r e a d i ly  cause  th e  b a s ic  and 
d e c o r a t io n a l  ( c o l o r i s t i c )  a s p e c ts  o f  m u s ic a l o rn a m e n ta tio n  to  b e  
c l e a r ly  p e rc e iv e d  and p la y e d .^
In  re a d in g  "m odem  m u s ic ,"  in e x p e r ie n c e d  s ig h t  r e a d e rs  sh o u ld  " d is s e c t
th e  s c o re "  b e fo r e  a tte m p tin g  i t s  re a d in g . On th e  o th e r  han d , r e a d e rs
who a r e  a c q u a in te d  w ith  th e  co n cep t o f  " b re a k in g  up f ig u r e s  fu n d am en ta lly
b u i l t  upon commonly used  chords and s c a le s "  can w ork d i r e c t l y  a t  th e
^ C h arle s  Cooke, F la y in g  th e  P iano  f o r  P le a s u re  (New York: 
Simon and S c h u s te r ,  1 9 41 ), p. 72.
2
P ow ell E v e rh a r t ,  The P i a n i s t ' s  A rt ( A t la n ta :  By th e  A u th o r,
962 M y rtle  S t r e e t ,  N .E .,  1 958 ), p . 282.
^ E v e rh a r t ,  p .  280.
^Everhart, p. 281.
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k ey b o ard , and p la y  " d is s o n a n t a g g lo m era tio n s  o f  a p p a re n tly  u n re la te d
to n e s  . . .  a s  a g g re g a te s  o f  b la c k  and w h ite  keys w ith o u t a n a ly z in g
1
r e s p e c t iv e  c o r r e l a t i o n s  o f them a t  th e  moment o f  r e a d in g ."
A n a ly t ic a l  P re s tu d y
Many in v e s t ig a t io n s  have been  conducted  to  d e te rm in e  th e  
e f f e c t  o f  p re s tu d y  on m em o riza tio n . As a  r e s u l t  o f  a  rev iew  o f  
r e s e a rc h  co n cern ed  w ith  s tu d y  and a n a ly s is  o f  th e  s c o re  b e fo re  p ra c ­
t i c e ,  L undin  co n c lu d es  th a t  " a n a ly t i c a l  s tu d y  o f  th e  s c o re  b e fo re  
p r a c t i c in g  i s  begun s e rv e s  as an a id  to  th e  m ost e f f i c i e n t  le a rn in g  
o f  a  p ie c e .
In  an  e a r ly  s tu d y ,  Rubin-Rabson compared fo u r  m ethods o f  
m em oriza tion  f o r  t h e i r  r e l a t i v e  e f f i c i e n c y :  ( 1 ) p re l im in a ry  s tu d y  o f
th e  s c o re  w ith  th e  a id  o f  a  g iv e n  o u t l in e  b e fo re  p la y in g ; ( 2 ) p re lim ­
in a ry  s tu d y  o f  th e  s c o re  and p ro d u c tio n  o f  th e  s u b j e c t 's  own a n a ly s is  
b e fo re  p la y in g ;  (3 ) le a r n in g  a t  th e  keyboard  w ith  no a n a l y t i c a l  p re ­
s tu d y ; and (4 ) l i s t e n i n g  to  fo u r  p re -h e a r in g s  b e fo re  u s in g  one o f  th e  
th r e e  methods d e s c r ib e d  above. T w en ty -fou r s u b je c t s  p a r t i c ip a t e d  in  
th e  e x p e rim en t. A r o t a t i n g  d e s ig n  p e rm itte d  s u b je c t s  to  l e a m  every  
co m p o sitio n  and employ ev e ry  method in  ev e ry  o rd e r .  E qual a l lo tm e n ts  
o f  tim e  to  l e a r n  th e  com positions  by any o f  th e  fo u r  m ethods was 
a llo w ed . A f te r  th r e e  w eeks, s u b je c ts  r e le a rn e d  co m p o sitio n s  u s in g  
th e  same e x p e rim e n ta l d e s ig n  o m ittin g  a l l  p res tu d y *  L ea rn in g  tim e
^ E v e rh a r t ,  p . 281.
2
R obert W. L und in , An O b je c tiv e  Psychology  o f M usic (New 
Y ork: Ronald P re s s  C o ., 1953 ), p . 128.
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was compared w ith  r e le a r n in g  tim e , and th e  d i f f e r e n c e  betw een th e  two 
in d ic a te d  th e  amount o f  r e te n t io n  p roduced  by each m ethod and i t s  
r e l a t i v e  e f f ic ie n c y .  Rubin-Rabson found th a t  th e  m ethods em ploying 
a n a l y t i c a l  s tu d y  w ere s u p e r io r  to  keyboard method app roaches w ith o u t 
p re s tu d y . S tu d e n ts  who had  no p re s tu d y  b e fo re  p ro c e e d in g  to  th e  key­
b oard  e x p e rie n c e d  "annoyance and i r r i t a t i o n . "  A f te r  s tu d y in g  th e  
a n a ly s i s ,  t h e i r  keyboard  perfo rm ance seemed f irm e r  and l e s s  s u b je c t  
to  e r r o r .  P re h e a r in g  b e fo re  le a rn in g  showed no ad v an tag e  in  
r e le a r n in g .^
Adams a p p l ie d  th e  c o n n e c t io n is t  and g e s t a l t  th e o r ie s  to  f o r ­
m u la te  two m ethods o f  p ia n o  in s t r u c t io n  and to  d e te rm in e  th e  e f f e c t s  
o f  a p p ly in g  th e s e  methods to  p ian o  te a c h in g . T h i r ty  s u b je c t s  p a r t i ­
c ip a te d  in  th e  s tu d y . C o n n e c tio n is t p ro ced u re  in v o lv e d  p red e te rm in ed  
ro u t in e s  in  le a r n in g  s c a le s  and co m p o sitio n s . S c a le s  w ere p lay ed  
hands s e p a r a te ,  th e n  hands to g e th e r .  C om positions w ere  p lay ed  hands 
s e p a r a te ,  p h ra se  by p h ra s e , w h ile  naming n o te s  and co u n tin g  a lo u d , 
th e n  p la y e d  hands to g e th e r  w h ile  co u n tin g . V erba l in c e n t iv e s ,  g ra d e s , 
and p r iz e s  w ere em ployed. G e s ta l t  p ro ced u re  in v o lv e d  problem  s o lv in g  
w ith o u t hav ing  to  fo llo w  p red e te rm in ed  p ro c e d u re s . P re h e a r in g  and 
p r e - a n a ly s is  w ere em ployed. S u b je c ts  p lay ed  e n t i r e  p ie c e s  hands 
to g e th e r .  D r i l l  and r e p e t i t i o n  w ere n o t em phasized . The g e s t a l t  
group perform ed  s l i g h t l y  f a s t e r  w ith  g r e a te r  a ccu racy  and c le a n e r  
p erfo rm an ce . Adams co n s id e re d  one o r  more f e a tu r e s  o f  th e  g e s t a l t
^Grace R ubin-R abson, "The In f lu e n c e  o f  A n a ly t ic a l  P re -S tu d y  
in  M emorizing P iano  M u sic ,"  A rch ives o f  P sy ch o lo g y , XXXI (November, 
1937), p p . 1 -53 .
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method to  have some In f lu e n c e  on th e  s l i g h t l y  b e t t e r  perfo rm ance o f  
th e  g e s t a l t  g roup . These f e a tu r e s  in c lu d e  th e  w hole ap p ro ach , in c lu d ­
in g  th e  hands to g e th e r  p ro c e d u re , p re h e a r in g ,  o r  p r e - a n a ly s i s .^
R e la te d  R esearch
Ross conducted  a  s tu d y  to  d e te rm in e  th e  e x te n t  o f  t r a n s f e r  
o f  gu ided  a n a l y t i c a l  t r a in in g  in  in c r e a s in g  th e  e f f ic ie n c y  o f  memo­
r i z i n g  a o n e -d im en s io n a l m u sica l l i n e .  A f te r  m em orizing a p r e t e s t ,  
tw en ty  c o l le g e  w ind in s t r u m e n ta l i s t s  w ere d iv id e d  in to  two m atched 
g ro u p s . The e x p e rim e n ta l group memorized tw enty t r a in in g  exam ples 
to  t e s t  th e  p o s s i b i l i t y  th a t  t r a i n in g  i n  guided  a n a ly s is  would 
im prove m em o riza tio n . Guided a n a ly s is  c o n s is te d  o f  an e x p la n a tio n  
o f  c o n s tru c t iv e  p r in c i p l e s ,  to n a l  c e n t e r s ,  im p o rtan t p a t te r n s  and 
d e v ic e s ,  i n t e r v a l s  s e rv in g  as  a  fo u n d a tio n  on w hich to  b a se  th e  memo­
r i z a t i o n  o f  a m elod ic  l i n e  o r  segm ent, th e  use o f sequences and form s 
o f  im i ta t io n .  The s u b je c ts  in  b o th  g roups w ere a d m in is te re d  th e  
p o s t t e s t .  P o s t t e s t  r e s u l t s  in d ic a te d  a  s i g n i f i c a n t  d e c re a se  in  
l e a r n in g  t r i a l s  from p r e t e s t  to  p o s t t e s t  f o r  th e  e x p e rim e n ta l 
g roup . Ross concluded  th a t  gu ided  a n a l y t i c a l  t r a in in g  s i g n i f i c a n t l y  
reduced  tim e  r e q u ir e d  fo r  m em oriza tion  o f  a o n e-d im en sio n a l m u s ic a l 
l i n e . 2
^ S te r l in g  Cameron Adams, "An E x p lo ra to ry  S tudy o f  th e  A pp li­
c a t io n  o f  Two L ea rn in g  T h eo rie s  to  th e  T each ing  o f  P iano" (unpub­
l i s h e d  d o c to ra l  d i s s e r t a t i o n ,  In d ia n a  U n iv e r s i ty ,  1962).
^Edgar C e c i l  R oss, J r . ,  "An E x p erim en ta l S tudy o f  th e  E f fe c t  
o f  A n a ly t ic a l  G uidance in  M usic M em orization" (u n p u b lish e d  d o c to ra l  
d i s s e r t a t i o n .  S ta te  U n iv e rs ity  o f  Iow a, 1961).
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In  a s im i la r  s tu d y , W illiam son  in v e s t ig a te d  th e  e f f e c t  o f 
i n s t r u c t i o n  upon sp e e d , t r a n s f e r  and r e t e n t io n  o f  le a rn in g  in  th e  memo­
r i z a t i o n  o f  s o n g s . E ig h ty - s ix  m ale s u b je c t s  p a r t i c ip a t e d  in  th e  
in v e s t ig a t io n .  S u b je c ts  in  th e  e x p e r im e n ta l group w ere in s t r u c te d  in  
m em oriza tion  u s in g  th e  w hole ap p ro ach , a n a l y s i s ,  g iv in g  a t t e n t i o n  to  
in te rm e d ia te  g o a l s ,  and s e l f - t e s t i n g  by unaccom panied r e c i t a t i o n .  Sub­
j e c t s  in  th e  c o n t ro l  group w ere n o t i n s t r u c t e d .  S u b je c ts  i n  th e  e x p e r i­
m en ta l group exceeded  th e  c o n t ro l  group in  speed  o f  m em orizing , t r a n s ­
f e r  o f  t r a i n i n g  to  new m a te r ia l  a f t e r  th r e e  w eeks, and r e te n t io n  by 
r e le a r n in g  th r e e  weeks l a t e r . ^
The f in d in g s  o f  Ross and W illiam son  in d i c a te  th e  e f f ic ie n c y  o f 
a n a ly s i s  in  a re a s  o f  m usic o th e r  th a n  p ia n o .
O 'B rie n  in v e s t ig a te d  economy o f tim e  in  m em orizing m usic by 
th e  w hole  and p a r t  m ethods. S u b je c ts  m em orized one s e le c t io n  by s tu d y ­
in g  th e  m usic  from  b e g in n in g  to  end . A second  s e le c t io n  was memorized 
c o n c e n tra t in g  upon one p o r t io n  o f  m usic a t  a  tim e . R ecogn iz ing  t h a t  an 
in v e s t ig a t io n  m ust ta k e  co g n izance  o f  th e  v i s u a l ,  a u d i to ry  and t a c t i l e  
memories in v o lv e d  in  m em orizing p ia n o  m u sic , O 'B rie n  conducted  s i x  
e x p e rim e n ts . E xperim en ts one and two in v o lv e d  employment o f  a u d i to r y ,  
v i s u a l  and t a c t i l e  p h ases  o f  memory in  p i a n i s t i c  m em o riza tio n . E x p e ri­
ment th r e e  employed v i s u a l  memory a lo n e  in  an  e f f o r t  to  e l im in a te  th e
Samuel C h a rle s  W illiam so n , "The E f f e c t  o f  S p e c ia l  I n s t r u c t i o n  
on S peed , T ra n s f e r  and R e te n tio n  in  M em orizing Songs" (u n p u b lish e d  
d o c to ra l  d i s s e r t a t i o n .  U n iv e rs i ty  o f  K ansas, 1964).
^ C y r il  C. O 'B rie n , " P a r t  and Whole Methods in  th e  M em orization  
o f M u sic ,"  J o u rn a l  o f E d u c a tio n a l P sy ch o lo g y , XXXIV (Decem ber, 1 9 43 ), 
pp. 552-560.
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f a c t o r  o f  sound . S u b je c ts  v i s u a l i z e d ,  th a t  i s  re a d , th e  n o te s  o f  
p ian o  m usic . . The l e t t e r  name was a s s o c ia te d  w ith  each n o te ,  b u t n o t 
th e  p i t c h ,  u n t i l  th e  s e le c t io n s  cou ld  b e  w r i t t e n  on m a n u sc rip t p a p e r. 
E xperim ent fo u r  was a u d i to ry  m em orizing . The n o te s  w ere p la y e d  on a 
p ian o  and , g iv en  th e  k ey , th e  s u b je c t s  w ro te  th e  n o te s  on m a n u sc rip t 
p a p e r . In  experim en t f i v e ,  s u b je c t s  memorized th e  melody and w ords o f 
so n g s. In  experim en t s i x ,  th e  k in e s t h e t i c  and v i s u a l  mem ories w ere 
p red o m in an t. S u b je c ts  memorized t h e i r  s e le c t io n s  by p la y in g  a  p ip e  
o rgan  w ith  i t s  sound e l im in a te d .  O 'B rie n  re p o r te d  tim e saved  ran g in g  
from  tw e n ty - f iv e  to  s i x t y - f i v e  p e rc e n t  w here a u r a l ,  v i s u a l  and t a c ­
t i l e  m emories w ere em ployed. When u s in g  v i s u a l  memory a lo n e ,  t h a t  i s ,  
so u n d le s s  m em orizing, th e  p a r t  method was s u p e r io r .  The r e s u l t s  o f  
th e  a u r a l  memory ex p erim en t fa v o re d  n e i th e r  p a r t  n o r w hole m ethod.
The f ig u r e s  o b ta in e d  from  th e  r e s u l t s  o f  le a rn in g  m elody and w ords 
w ere p a r t l y  p o s i t i v e  and p a r t l y  n e g a t iv e .  T here was a  sa v in g  o f  tim e 
ra n g in g  from t h i r t y - f i v e  to  s i x t y  p e rc e n t in  th e  ex p erim en t w here th e  
k i n e s t h e t i c  memory was p red o m in an t. O 'B rien  concluded  th a t  h i s  d a ta  
su p p o r t th e  p a r t  method o f  m em orizing m usic .
A s s o c ia tio n s
Most ex p e rien ced  te a c h e r s  and p r o f e s s io n a l  w r i t e r s  a d v ise  
t h a t  m em oriza tion  o f  p ian o  m usic i s  b ased  and dependent upon th e  
a c t i v a t io n  and c o o rd in a tio n  o f  th e  se n so ry  f a c u l t i e s  to  p ro v id e  v a r ie d  
a s s o c ia t io n s ,  o r  ty p es  o f  memory. T hese a s s o c ia t io n s  a r e  i d e n t i f i e d  
as a u r a l ,  v i s u a l ,  t a c t i l e ,  k in e s t h e t i c  and i n t e l l e c t u a l  o r  a n a l y t i c a l .  
To a  g r e a t  e x te n t  th e  a s s o c ia t io n s  a re  in te rd e p e n d e n t .  The e x te n t  to  
w hich each i s  developed  v a r i e s  w ith  th e  in d iv id u a l .  A ccu ra te  and
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r e t e n t iv e  m em oriza tion  in q )lie s  th e  p o s s e s s io n ,  developm ent and maxi­
mum u t i l i z a t i o n  o f  each  a s s o c ia t io n .
T a c t i l e  Memory. T a c t i l e  memory r e f e r s  to  th e  se n se  o f  to u c h ,
th e  s e n se  o f  c o n ta c t ,  o r  th e  f e e l  o f  th e  keys under th e  f in g e r s .
S e ro f f  f in d s  t a c t i l e  memory in d isp e n sa b le  to  a  n erv o u s o r
d i s t r a c t e d  p e rfo rm e r. "The f in g e r s  a lo n e  w i l l  u s u a l ly  't a k e  him ou t
o f  th e  w o o d s ," ' c la im s  S e r o f f .^
Most w r i t e r s ,  how ever, g e n e ra l ly  re g a rd  th e  t a c t i l e  s e n se  as
th e  l e a s t  d ep endab le  o f  a l l .  I f  t a c t i l e  memory a lo n e  i s  r e l i e d  on
and th e r e  i s  a  f in g e r  s l i p ,  a  p h ra s e  may b e  s t a r t e d  on an in c o r r e c t
n o te  and i t  w i l l  be  n e c e ssa ry  to  r e tu r n  to  some co n v en ien t s t a r t i n g
p la c e .  M oreover, com plete lo s s  o f  memory may r e s u l t  i f  th e r e  i s  a 
2
m isèed cu e . In  memory la p se s  o f  t h i s  n a tu r e ,  th e  p e rfo rm e r o f  n ece s­
s i t y  may have to  r e ly  on o th e r  a s s o c ia t io n s ,  a u r a l  o r  i n t e l l e c t u a l ,  
f o r  exam ple, i n  com pleting  th e  p ie c e .
B ecause t a c t i l e  memory im p lie s  m uscu lar c o o rd in a tio n  d e v e l­
oped th ro u g h  p r a c t i c e  r e p e t i t i o n s  f o r  an a u to m a tic , o r  su b c o n sc io u s , 
re s p o n s e , a  c o n v en ien t f in g e r in g  sh o u ld  be s e le c te d  and rem ain 
unchanged. I f ,  how ever, i t  becomes n e c e s sa ry  to  a l t e r  f in g e r in g  a t  
some l a t e r  t im e , a d e v ia t io n  from th e  s e t  p a t t e r n  o ccu rs  and th e
3
change o f  f in g e r in g  must be  c o n s c io u s ly  c o n t ro l le d  to  av o id  c o n fu s io n .
^ V ic to r  S e r o f f ,  Common S ense i n  P lano  S tudy (New Y ork: Funk
and W ag n a lls , 1970), p . 46.
^ B ry an t, "M em orizing: A S c ie n c e ,"  p . 21.
O
Cora B. Ahrens and G. D. A tk in so n , For A ll  P iano  T eachers  
(O a k v il le ,  O n ta r io : F re d e r ic k  H a r r is  Music C o ., 1 9 55 ), pp . 80 -81 .
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The t a c t i l e  memory i s  developed  by re p e a te d ly  p la y in g  a  cont- 
p o s i t io n  u n t i l  th e  f in g e r s  f a l l  in to  p la c e .  The s i l e n t  keyboard  i s  
a ls o  u s e f u l .  The f i r s t  m issed  n o te  w i l l  cause  th e  p i a n i s t  to  s to p  
im m ediately  b eca u se  th e  f e e l  o f th e  n o te  i s  wrong. Employing s i l e n t  
p r a c t i c e  i s  more s u i t a b le  f o r  advanced p la y e r s  b ecau se  a u r a l  a s s o c ia ­
t io n s  a re  e x c lu d e d . ^
K in e s th e t ic  Memory. K in e s th e t ic  memory r e f e r s  to  th e  a c t  o f
lo c a t io n  to  p o s i t io n  a s  in  making ra p id  movements from one p a r t  o f
th e  keyboard to  a n o th e r . I t  i s  th e  sen se  o f  p o s i t io n ,  d i r e c t io n  o f
2movement o r  d i r e c t io n  o f e f f o r t .
Mackinnon d e s c r ib e s  memory f o r  movement as  "m uscu lar (o r  
m otor) memory." R a th e r th an  becoming m e ch an ica l, movements m ust become 
a u to m a tic , in  th e  sen se  o f su b co n sc io u s . F u rth erm o re , "o n ly  by le a r n ­
in g  to  perfo rm  w ith o u t lo o k in g  can one f u l l y  r e a l i z e  how i n f a l l i b l e
3
can be t h i s  memory f o r  movement, w hich in c lu d e s  a  se n se  o f d i r e c t i o n . "
B onp en sie re  r e p o r ts  t h i s  p e rs o n a l o b s e rv a tio n  co nce rn ing
movements from  one p a r t  o f  th e  keyboard to  an o th e r  w ith o u t a id  o f
v i s u a l  r e f e r e n c e :
When I  w ant to  h i t  th e  mark w ith o u t lo o k in g  a t  i t ,  I  need n o t 
c lo s e  my e y e s . I  can look  e lse w h e re , p ro v id ed  I  keep i t s  m en ta l 
im age. So, I  may b e  lo o k in g  a t  som ething w ith  my p h y s ic a l  ey e , 
w h ile  I  s e e  a n o th e r  o b je c t in  my memory. T his f a c t ,  . . . , 
te n d s  to  show in  t h i s  case  th a t  i t  i s  n o t th e  v is io n  o f  th e
^ S e ro f f ,  p . 47.
2
Ahrens and A tk in so n , p . 81.
3
L i l i a s  M ackinnon, M usic by H ea rt (B a ltim o re : Monumental
P u b lish in g  C o ., 1954 ), p . 10.
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v is io n  o f  th e  o b je c t  th a t  d e te rm in e s  th e  m o tio n , b u t th e  m en ta l 
f ix in g  o f  a  p o in t  in  sp a c e  w here th e  e n d - r e s u l t s  o f  th e  m otion  
must ta k e  p la c e .^
In  o th e r  w ords, th e  k in e s th e t i c  se n se  e n a b le s  a  p i a n i s t  to  move from
p o in t  to  p o in t  on th e  keyboard in  any d i r e c t io n  and la n d  s a f e ly  on th e
m ark. T h is  i s  s im i la r  to  th e  way o r g a n is t s  manage to  lo c a te  th e  p e d a ls
w ith o u t lo o k in g .
V is u a l Memory. V is u a l memory im p lie s  th e  fo rm a tio n  o f  a  men­
t a l  image o f  th e  way th e  m usic lo o k s  on th e  p r in te d  p ag e , as  i n  p h o to ­
g ra p h ic  memory, o r  th e  way th e  n o te s  lo o k  on th e  k eyboard . A ccord ing  
to  D eu tsch , memory fo r  n o ta t io n  ap p ea rs  to  be  th e  com bination  o f  
memory f o r  th e  sound w ith  th e  a b i l i t y  to  r e c o n s tr u c t  th e  n o ta t io n  from 
a r e c o l l e c t i o n  o f  th e  m usic . I f  th e  p i a n i s t  th in k s  o f  th e  n o te s  w h ile  
p la y in g  from  memory, i t  i s  i n  c o n n e c tio n  w ith  th e  sound.
V isu a l memory i s  u s e f u l  b u t  n o t  in d is p e n s a b le  s in c e ,  fo r  
in s ta n c e ,  b l i n d  p i a n i s t s  memorize m usic w ith o u t v i s u a l i z in g  i t .  Even 
a p i a n i s t  w ith  w e l l  developed  v i s u a l  memory canno t r e t a i n  a  p h o to g ra p h ic  
image o f a complex m usic s c o re  long  enough to  r e ly  on i t .  V isu a l memory 
may b e  th e  l e a s t  se c u re  o f  a l l  s in c e  p h o to g ra p h ic  memory can b e  u p s e t 
by a change to  a d i f f e r e n t l y  fram ed e d i t io n .
N e v e r th e le s s ,  Leim er r e p o r ts  th a t  h i s  c e le b ra te d  s tu d e n t  
W alte r G iesek in g  im pressed  a  la rg e  r e p e r t o i r e  upon h i s  memory n o t  by
^ L u ig i B o n p en sie re , New Pathw ays to  P iano  T echnique (New York: 
P h i lo s o p h ic a l  L ib ra ry ,  1953), p . 32.
2
Leonhard D eutsch , P ian o : Guided S ig h t-R ead in g  (C hicago:
N e ls o n -H a ll,  1959 ), p . 55.
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p la y in g  th e  co m p o sitio n s  on th e  p ian o  b u t  by v i s u a l i z i n g  them th ro u g h  
s i l e n t  r e a d in g .^  T h is  Im p l ie s , how ever, t h a t  G iesek in g  p ro b ab ly  had 
c u l t iv a t e d  an a b i l i t y  to  h e a r  w ith  th e  In n e r  e a r ,  to  " f e e l "  th e  m usic 
as I t  would b e  p la y e d , and to  employ th e  a n a l y t i c a l  s e n se  w h ile  re a d in g  
th e  s c o re .
D evelopm ent o f  v i s u a l  memory m igh t be  a s s i s t e d  by  m em orizing 
one o r  two m easures o r  a p h ra s e  a t  a  tim e  away from  th e  p ia n o , th e n  
p ro c e e d in g  to  th e  p ian o  to  p la y  w hat th e  v i s u a l  memory h as  r e t a in e d .
T h is  p ro ced u re  would b e  more advan tageous to  th o se  who have  th e  a b i l ­
i t y  to  form  a u r a l  Images o f  th e  sound d u rin g  m em oriza tion  away from  
th e  p ia n o . At th e  same tim e , th o se  who m ust c a r e f u l ly  a n a ly z e  th e  
m usic to  a c q u ire  th e  v i s u a l  Im ages a re  l i k e l y  to  r e t a i n  them lo n g e r .  
O th e r a id s  su g g e s te d  f o r  th e  developm ent o f  v i s u a l  memory In c lu d e  n o te  
re a d in g  and w r i t i n g .
S in ce  v i s u a l  memory I s  d i f f i c u l t  to  a c q u ire  and th e r e  seems 
to  b e  l i t t l e  th a t  can be  done to  f u r t h e r  I t s  developm ent, Newman 
a d v is e s ,  "Any tim e s p e n t t r y in g  to  r e c a l l  th e  lo o k  o f  th e  s t a f f  o r  th e
keyboard  I s  p ro b ab ly  much b e t t e r  s p e n t on o th e r ,  more p o s i t i v e ,
2
app ro ach es  to  m em oriz ing ."
A u ra l Memory. A u ra l memory I s  th e  a b i l i t y  to  h e a r  th e  approach­
in g  so u n d s, th a t  I s ,  to  h e a r  w hat comes n e x t In  th e  m usic . I t  In v o lv e s
^K arl Leim er and W a lte r  G ie se k in g , The S h o r te s t  Way to  P la -  
n l s t l c  P e r f e c t io n  (Bryn Mawr, P e n n sy lv a n ia : Theodore P r e s s e r  C o .,
1 9 3 2 ), p . 11.
^Newman, The P i a n i s t ' s  P ro b lem s, p . 113.
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m en ta l h e a r in g  o f  a l l  th e  m a te r ia ls  o f  th e  m u sic . I t  I s  a l s o  th e  
a b i l i t y  to  h e a r  sound m e n ta lly  when lo o k in g  a t  th e  s c o re .
D eu tsch  em phasizes t h a t  th e  c h a in s  o f  f in g e r  movements on 
th e  keyboard  a re  n o t r e ta in e d  a s  movements In  th e  p i a n i s t ' s  memory, 
and t h a t  p i a n i s t s  w ith  good v i s u a l  memory do n o t r e t a i n  complex n o ta ­
t i o n  v iv id ly  enough to  r e ly  on I t .  The p i a n i s t  who p la y s  from memory 
I s  r e c a l l i n g  sound. I f  he  does th in k  o f  n o ta t io n .  I t  I s  u s u a l ly  
a s s o c ia te d  w ith  an a u r a l  Im age. The f in g e r s  fo llo w  r e c o l l e c t io n  o f  
th e  sound r a th e r  th a n  r e c o l l e c t io n  o f  th e  n o ta t io n .^
A ccord ing  to  Newman, p i a n i s t s  p roduce c o ld ,  m ech an ica l p e r ­
form ances b e c a u se  th e y  do n o t l i s t e n  to  w hat th ey  p la y ,  o r  f a l l  to  
h e a r  to n a l  p a t t e r n s  w hich ap p ea r In  th e  m u sic . Newman I s  o f  th e  
o p in io n  t h a t ;
by t r a n s l a t i n g  to  th e  p ia n o  a m en ta l concep t th a t  comes v ia  th e  
e a r ,  r a t h e r  th a n  a  p r in te d  page th a t  comes v ia  th e  ey e , th e  s tu ­
d e n t ta k e s  a c t iv e  s te p s  to  h e ig h te n  h i s  harm onic , m elod ic  and 
rh y th m ic  a c u i ty .
Newman o b se rv e s  t h a t  p i a n i s t s  a r e  c a p a b le  o f  a u r a l  a n t i c ip a ­
t i o n  In  t h a t  th e  Im m ediate s o n o r i ty  a t  any g iv en  p o in t  In  a  perfo rm ance 
p ro v id e s  th e  a u r a l  cue f o r  t h a t  w hich I s  to  fo llo w . He c la im s  th e  main 
problem  I s  t h a t  "many o f  them canno t t r a n s l a t e  t h i s  In to  f in g e r s  and
3
keys when th e y  h i t  a  s n a g ."  A g o a l f o r  th e  p i a n i s t  I s  to  develop  th e
a b i l i t y  to  p la y  by e a r .  Newman c o n tin u e s  th u s :
The p e rfo rm e r who p la y s  by e a r  can  u s u a l ly  g e t n e a r  enough to  
th e  a c t u a l  n o te s  he  h e a rs  to  Im p ro v ise  h i s  way o u t o f  h i s
^D eu tsch , pp. 54-55 . 
Newman, p . 7.
3
Newman, p. 112.
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t r o u b le s ,  o r  a t  l e a s t  to  Im prov ise  to  a  re s p e c ta b le  cadence 
from w hich he can e i t h e r  go on o r  go back .
The developm ent o f a u r a l  memory i s  a s s i s te d  by a knowledge 
o f  m usic th e o ry , in c lu d in g  a n a ly s i s ,  harm ony, p la y in g  by e a r ,  s ig h t  
r e a d in g ,  s o lf e g g io  and t r a n s p o s i t io n .  I t  may be o f  a d d i t io n a l  a s s i s ­
ta n c e  to  s in g  and l i s t e n  to  a com position  b e fo re  i t  i s  p la y ed  o r  a s  
i t  i s  p la y e d .
I n t e l l e c t u a l  Memory. I n t e l l e c t u a l  memory i s  b ased  on con­
c e n t r a te d  a n a ly s i s  o f  c o n te n t ,  and a n a ly s i s  i s  g e n e ra lly  c o n s id e re d  
th e  s o l id  fo u n d a tio n  upon w hich memory r e te n t io n  i s  b u i l t .  Because 
i n t e l l e c t u a l ,  o r  a n a l y t i c a l ,  memory in v o lv e s  th e  p la y e r ’s knowledge 
o f  form , s t r u c t u r e  and p ro g re s s io n ,  a th o ro u g h  and p r a c t i c a l  knowl­
edge o f  m usic th e o ry  i s  o f v i t a l  im portance  f o r  i t s  developm ent and 
s u c c e s s fu l  u t i l i z a t i o n .
In  t h i s  r e g a rd ,  Newman comments th u s :
A nyth ing  th a t  b r in g s  th e  m usic to  th e  p e r fo rm e r 's  co n sc io u sn ess  
c o n t r ib u te s  to  i n t e l l e c t u a l  memory, w h eth er i t  concerns form , 
t o n a l i t y ,  c o u n tin g , te c h n iq u e , m e lod ic  l i n e ,  o r  program m atic
s u g g e s t io n . 2
A com prehensive m en ta l g rasp  o f  a  p ie c e  i s  e s s e n t i a l  to  s a t i s ­
f a c to r y  p erfo rm ance . T h is  im p lie s  d i g i t a l  f a m i l i a r i t y  and m u s ic a l 
know ledge. A ccord ing  to  R u b in s te in ,
M usical knowledge in  t h i s  sen se  does n o t p e r ta in  to  em o tio n a l 
v a lu e s ,  b u t to  an i n t e l l e c t u a l  u n d e rs ta n d in g  o f  th e  c o n s tru c t io n  
o f a p ie c e  n o t o n ly  i n  i t s  g e n e ra l o u t l in e  b u t in  every  d e t a i l  
o f  r e p e t i t i o n  o f  seq u en ce , o f  harm onic p ro g re s s io n , o f  k e y , o f
^Newman, p . 113. 
2
Newman, p. 113.
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cho rd  s t r u c t u r e ,  j f  t r a n s p o s i t i o n ,  o f  f ig u r a t io n  d e s ig n , o f 
i n t e r v a l s  . . . .
A lthough th e  p i a n i s t  i s  u n l ik e ly  to  remember ev e ry  chord 
s t r u c t u r e  o r  p ro g re s s io n  under th e  s t r e s s  o f  p e rfo rm an ce , th e  d e t a i l e d  
a n a ly s i s  p lu s  i n t e l l i g e n t  r e p e t i t i o n  by s e c t io n s  can a s s i s t  memory 
r e t e n t io n .
K o h le r i s  convinced  th a t  f o r  most s tu d e n ts  th e  a n a l y t i c a l  i s  
th e  s u p e r io r  m em oriza tion  system  i n  te rm s o f  speed  and r e l i a b i l i t y .
H is b a s ic  approach  to  m em oriza tion  i s  th ro u g h  harm onic a n a ly s is  by 
chord ty p e .  K oh ler n o te s ,  how ever, t h a t  c o n tra p u n ta l  m usic does n o t 
le n d  i t s e l f  w e ll  to  t h i s  ap p ro ach , and th a t  th e  k in e s t h e t i c  and a u r a l  
m emories a re  o f  more a s s i s ta n c e .  A lso , K oh ler f in d s  contem porary  
m usic more d i f f i c u l t  by th e  a n a l y t i c a l  approach  th a n  by th e  v i s u a l  
app ro ach . In  many in s ta n c e s ,  t r a d i t i o n a l  chords ap p ea r w ith  added
d is s o n a n t n o te s .  In  such ca se s  th e  chords a re  remembered a long  w ith
2
th e  added n o te s .
B ryan t i s  o f th e  o p in io n  t h a t  th e  developm ent o f  i n t e l l e c ­
tu a l  memoiry can be g r e a t ly  a s s i s t e d  by red u c in g  th e  m usic to  b lo c k s  
o f  n o te s  th a t  r e v e a l  hand p o s i t io n s  and m u sica l id e a s .^  The i n t e l ­
l e c t u a l  req u ire m en t in  th e  a n a ly s is  o f  th e  s c o re  r e s u l t i n g  in  th e  
re d u c t io n  o f observed  m u sic a l phenomena to  b lo c k  p a t t e r n s  i s  s e l f -  
e v id e n t .
^ B ery l R u b in s te in , O u tl in e  o f  P iano Pedagogy (New Y ork: 
C a rl F is c h e r ,  1947), p . 6 6 .
^ Jean  C harles  K o h le r, "Some Id eas  on Memory," C la v ie r . V 
(M ay-June, 1 966 ), p . 46.
^Bryant, "Memorizing: A Science," p. 23.
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The u t i l i z a t i o n  o f  b lo c k  o u t l in e s  I s  a l s o  approved by Nagy 
who a p p ra is e s  them as " u se fu l c o n t r ib u t in g  f a c to r s "  In  th e  m en ta l 
eng rav ing  p ro c e s s .^
Two o th e r  a s p e c ts  o f  memory In  p ian o  s tu d y , beyond th e  scope 
o f  t h i s  I n v e s t i g a t io n ,  In v o lv e  (1) m a n o rIz a tlo n  o f  I n t e r p r e t i v e  e l e ­
m ents, and (2) D i l l e r 's  o b s e rv a tio n  t h a t ,  In  p la y in g  from memory,
"We a re  a l s o  remembering th e  com po sitio n  as  an em o tional e x p e r ie n c e ." ^  
F o r tu n a te ly ,  th e re  I s  l i t t l e  d isag reem en t In  p r o f e s s io n a l  
l i t e r a t u r e  on th e  Im portance o f  th e  r o l e  o f  a s s o c ia t io n s  In  th e  memo­
r i z a t i o n  o f  p ian o  m usic . T here  a re  d i f f e r e n c e s  o f  o p in io n , how ever, 
as to  w hich sh o u ld  be  s t r e s s e d .  A lthough some re fe re n c e s  have p la ced  
em phasis on one o r  more o f th e  v a r io u s  memory ty p e s ,  th e r e  I s  an 
a p p a re n t consensus th a t  m em oriza tion  can b e  f a c i l i t a t e d  th ro u g h  th e  
e f f i c i e n t  u t i l i z a t i o n  o f each .
Summary
The c u r r e n t  c h a p te r  p re s e n ts  a rev iew  o f  l i t e r a t u r e  and 
re s e a rc h  r e l a t e d  to  th e  problem  and p ro v id e s  Im p o rtan t so u rc e s  o f 
d a ta  fo r  th e  fo rm u la tio n  o f  th e  b lo c k in g  p ro ced u re  under I n v e s t ig a ­
t i o n .  A v e ry  sm a ll amount o f l i t e r a t u r e  on b lo c k in g  and s im i la r  
p ro ced u re s  I s  a v a i la b le .  In  a d d i t io n ,  th e re  appea rs  to  b e  no e v i­
dence o f  p re v io u s  re s e a rc h  em ploying a  b lo c k in g  p ro ced u re .
^B ela Boszormenyi Nagy, "Must I t  b e  Memorized?" C la v ie r , IV 
(J a n u a ry -F e b ru a ry , 1965), p . 22.
2
A ngela D l l l e r ,  The S p lendo r o f  M usic, p . 96.
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B r ie f ly  sum m arized, th e  rev iew  o f  l i t e r a t u r e  d i s c lo s e s  th a t  
( 1 ) th e r e  i s  a  growing concern  f o r  p roblem s in h e re n t  in  th e  memoriza­
t i o n  o f  p ian o  m usic , ( 2 ) m em oriza tion  p ro c e d u re s  t h a t  in v o lv e  b lo c k ­
in g  p ia n o  m usic in to  c l u s t e r s  and cho rds o r  re d u c in g  th e  m usic to  th e  
b a s ic  harm onic s t r u c t u r e  have been  em ployed in  s tu d io  te a c h in g ,  (3 ) 
th e  r e l a t i v e  e f f ic ie n c y  o f  p re s tu d y  has  b een  re v e a le d  th ro u g h  r e s e a r c h  
s tu d i e s ,  and (4) m em orization  o f  p ia n o  m usic i s  b ased  and dependen t 
upon th e  a c t i v a t io n  and c o o rd in a tio n  o f  s e n s o ry  f a c u l t i e s  to  p ro v id e  
a s s o c ia t io n s  w hich ten d  to  s e t  up id e a s  and in s u re  r e c a l l .
S e v e ra l o f  th e  p ro c e d u re s  rev iew ed  in  th e  p re s e n t  c h a p te r  
in v o lv e  th e  u t i l i z a t i o n  o f  a n a l y t i c a l  p re s tu d y  and n o te  g ro u p in g  o r  
harm onic re d u c t io n  te c h n iq u e s  to  a c h ie v e  m em oriza tion . B lo c k in g , 
c o n s id e re d  a s  a  ty p e  o f  te c h n ic a l  a n a ly s i s  o f  m usic , in v o lv e s  th e  
u t i l i z a t i o n  o f  s im i la r  te c h n iq u e s .  A cco rd ing  to  s e v e r a l  o f  th e  
a u th o rs  c i t e d ,  b lo c k in g  ap p ea rs  to  have p o t e n t i a l  a s  a  re s o u rc e  f o r  
f a c i l i t a t i n g  th e  m em orization  o f  p ia n o  l i t e r a t u r e .
CHAPTER I I I
BLOCKING
The p re s e n t  s tu d y  r e p r e s e n ts  an in v e s t ig a t io n  o f  th e  p o te n ­
t i a l  o f  b lo c k in g  as a  f a c i l i t a t i n g  p ro ced u re  f o r  th e  m em oriza tion  o f  
p ia n o  m usic . In  th e  c u r r e n t  c h a p te r ,  b lo c k in g  i s  d e f in e d  and d e s c r ib e d  
w ith  a p p ro p r ia te  i l l u s t r a t i v e  exam ples.
Background
The h i s to r y  o f  b lo c k in g  i s  o b sc u re ; th e  p r o f e s s io n a l  w r i t e r s  
who p r a c t i c e  and te a c h  b lo c k in g  g iv e  no in d ic a t io n  o f  i t s  o r ig i n s .
I t  i s  common know ledge among p i a n i s t s ,  how ever, t h a t  b lo c k in g  was 
p r a c t ic e d  d u rin g  th e  N in e te e n th  C en tu ry  and may w e ll  have d e r iv e d  from 
an im p a tie n t  d e s i r e  to  m a s te r  t e c h n ic a l  d i f f i c u l t i e s  e n co u n te red  in  
le a r n in g  a  new m u sic a l c o m p o sitio n .
D e f in i t io n
A v a s t  m a jo r i ty  o f  th e  l i t e r a t u r e  f o r  th e  p ian o  c o n s i s t s  o f  
p a ssa g e s  b a sed  on a  w ide v a r i e ty  o f  s c a le  p a t t e r n s  and chord d e s ig n s ; 
t h a t  i s ,  s o l i d  c h o rd s , b ro k en  c h o rd s , and a rp e g g io s . In  m ost in s ta n c e s ,  
th e  p a ssa g e s  can be  an a ly zed  in t o  b lo c k s ,  o r  g ro u p s , o f  s u c c e s s iv e  
n o te s  t h a t  th e  p i a n i s t  can  p la y  b e fo re  h av in g  to  move th e  f in g e r s  o r  
hands to  new n o te s  o r  new lo c a t io n s  o v er th e  k e y s . B lock ing  i s ,  in
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p a r t ,  th e  com bining o f th e  n o te s  on th e  p r in te d  page in t o  c l u s t e r s  
and cho rds t h a t  make up th e  v a r io u s  p o s i t io n s  th e  hands m ust ta k e  to  
p la y  th e  n o te s .  A d d it io n a l ly ,  th e  o c c u rre n c e  and n a tu re  o f  th e  v a r i ­
e ty  o f  p a ssa g e s  in  p iano  m usic r e q u ir e s  a  b ro ad en in g  o f  th e  concep t 
o f  b lo c k in g  to  in c lu d e  a  d e te rm in a tio n  o f th e  co m p o ser 's  u se  o f  p a t ­
te rn s  o r  d e v ic e s  t h a t  m ight a s s i s t  th e  p i a n i s t  in  m em oriza tion .
H ence, b lo c k in g  i s  p r im a r i ly  (1) id e n t i f y in g  s c a le  p a t t e r n s  as  c lu s ­
t e r s ,  ( 2 ) id e n t i f y in g  i n t e r v a l s ,  a rp e g g io s ,  and chord fragm en ts  
as s o l id  c h o rd s , and (3) id e n t i f y in g  p a t te r n s  o f  co m p o sitio n a l d ev ices  
employed by th e  com poser.
As n o te d  in  C hap ter I I ,  b lo c k in g  in v o lv e s  th e  i n t e r a c t io n  o f 
th e  s e v e r a l  s e n so ry  a s s o c ia t io n s  rev iew ed . For exam ple, b lo c k in g  
r e q u ir e s  d e t a i l e d  a n a ly t i c a l  p r e s tu d y ,  th e  t r a n s l a t i o n  o f  observed  
m u s ic a l phenomena to  b lo c k  p a t t e r n s  f o r  v i s u a l  and t a c t i l e  r e f e r e n c e ,  
and su b se q u e n t m u s ic a l r e a l i z a t i o n  d e r iv e d  th ro u g h  a u r a l  a s s o c ia t io n s .  
As a  p ro c e s s ,  an in d iv id u a l  f a m i l i a r  w ith  th e  b lo c k in g  p ro ced u re  m ight 
app ly  th e s e  p r in c ip le s  m e n ta lly . F or th e  n o v ic e , i t  may be  n e c e ssa ry  
to  p re p a re  an a p p ro p r ia te  o u t l i n e  o f  ob serv ed  m u sic a l phenomena from 
w hich o r g a n iz a t io n a l  p a t te r n s  may b e  p r a c t ic e d  and m em orized. A nother 
p o s s i b i l i t y  w ould in v o lv e  th e  u se  o f  a p p ro p r ia te  m ark ings on th e  
o r i g i n a l  s c o r e ,  th e  p ro ced u re  employed in  th e  p re s e n t  s tu d y . The 
rem ain d er o f  th e  p re s e n t  c h a p te r  i s  dev o ted  to  a  d is c u s s io n  o f  th e  
s p e c i f i c s  o f  th e  b lo c k in g  p ro c e d u re  a s  a p p l ic a b le  to  th e  s e v e r a l  
u t i l i z a t i o n  modes m entioned .
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M em orization
M em orization o f  m usic b eg in s  w ith  th e  f i r s t  p la y in g  o r  h e a r ­
in g . T h e re fo re ,  a  m em orization p ro ced u re  sh o u ld  be employed a t  th e  
f i r s t  le s s o n  and f i r s t  p r a c t ic e  o f  each  new co m p o sitio n . In  th e  
p r e s e n t  s tu d y , s tu d e n ts  em ploying b lo c k in g  as an a id  to  m em orization  
w ere in s t r u c te d  acc o rd in g  to  th e  p ro ced u re  t h a t  fo llo w s :
1 . A nalyze th e  p iano  s c o re  f o r  k ey , m eter and mode, p h ra s ­
in g  and im p o rta n t cadence p o in t s ,  rhy thm ic  and to n a l  p a t t e r n s ,  r e p e t i ­
t i o n ,  seq u en ce , im i ta t io n  and o th e r  c o m p o s itio n a l d e v ic e s ,  and fo r  
form  and s t r u c t u r e .  An im p o rtan t p a r t  o f  th e  i n i t i a l  p re s tu d y  i s  to  
u n d e rs ta n d  th e  m usic b e fo re  p la y in g  i t  s in c e  m em orization  b e g in s  w ith  
th e  f i r s t  p la y in g  o r  h e a r in g  o f  th e  m usic .
2 . B lock th e  m usic in to  hand p o s i t io n s  b ased  on a  co n v e n ie n t, 
p r a c t i c a l  f in g e r in g .  The p i a n i s t  must know th e  v a r io u s  hand p o s i t io n s  
th e  hands w i l l  ta k e  to  p la y  th e  n o te s .  In  a d d i t io n ,  th e  p i a n i s t  must 
o b se rv e  and c o n s id e r  groups o f  n o te s  r a th e r  th a n  in d iv id u a l  n o te s .
3 . P la y  th e  n o te s  as w r i t t e n  to  a c q u ire  an a u ra l  r e f e r e n c e .  
The a u r a l  r e f e r e n c e ,  a long  w ith  ad eq u a te  p r a c t i c e  r e p e t i t i o n s ,  e s ta b ­
l i s h e s  t a c t i l e  memory, w h ile  th e  i n t e l l e c t u a l ,  v i s u a l ,  and k in e s t h e t i c  
se n se s  com plete th e  p ro c e ss  o f m em oriza tion .
A n a ly s is  a s s i s t s  in  d ev e lo p in g  i n t e l l e c t u a l  memory and in  
im plem enting  th e  b lo c k in g  p ro c e s s . P la y in g  from th e  p r in te d  page i s  
a s s i s t e d  by a u r a l  and v i s u a l  memory, a lo n g  w ith  t a c t i l e  memory and 
k in e s t h e t i c  memory w hich have been  developed  th rough  c o n s is te n t  p ra c ­
t i c e  r e p e t i t i o n s .  I n s t r u c t io n  and in t e r a c t io n  conce rn ing  th e  f iv e  
le a rn in g  a s s o c ia t io n s  a re  employed th ro u g h o u t th e  m em orization  p ro ­
cedure  .
30
O b ta in in g  th e  B lock
The m a jo r i ty  o f  p assag es  In  p ia n o  m usic c o n s is ts  o f  s c a le  and 
mode p a t t e r n s  o r  s im p le  chord d e s ig n s . To o b ta in  a  b lo c k , th e  p i a n i s t  
b e g in s  w ith  th e  f i r s t  n o te  and , w ith  due c o n s id e ra t io n  f o r  th e  p r i n c i ­
p le s  o f  f in g e r in g  and s i z e  o f  hand , d e te rm in e s  a l l  o f  th e  s u c c e s s iv e  
n o te s  t h a t  can b e  p la y ed  w ith o u t moving th e  f in g e r s  to  new n o te s  o r  
moving th e  hand to  a  new lo c a t io n  o v e r  th e  k ey s . The n e x t s u c c e s s io n  
o f  n o te s  t h a t  can  b e  p la y ed  w ith o u t moving th e  f in g e r s  to  new n o te s  o r  
moving th e  hand to  a  new lo c a t io n  o v e r  th e  keys form s a n o th e r  b lo c k ,  
and so  on. I t  sh o u ld  be  p o in te d  o u t th a t  th e  thumb I s  u s u a l ly  th e  key 
f in g e r  th a t  w i l l  d e term ine  each new b lo c k  p a t t e r n .  F o r f u r th e r  c l a r i ­
f i c a t i o n ,  th e  method o f  o b ta in in g  b lo c k s  i s  d e s c r ib e d  as fo llo w s  :
Em ploying th e  I n t e l l e c t u a l  s e n se  and a  p r a c t i c a l  and conven­
i e n t  f in g e r in g ,  th e  p i a n i s t  d e te rm in e s  th e  s u c c e s s io n  o f  n o te s  th a t  
can b e  p la y e d  w ith o u t moving th e  f in g e r s  to  new n o te s  o r  moving th e  
hand to  new lo c a t io n s  o v er th e  k e y s . The n o te s  th a t  a re  components 
o f  I n d iv id u a l  b lo c k s  a re  e n c lo se d  by b r a c k e ts  on th e  m u s ic a l s c o r e ,  as 
I l l u s t r a t e d  In  Example 1. The p i a n i s t  p e rc e iv e s  th e  n o te s  a s  two 
b lo c k s ,  a  c l u s t e r  and a  chord w hich r e p r e s e n t  two hand p o s i t i o n s ,  as 
shown In  Example 2.
Example 1 
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Examples w ith  B lock O u tlin e s
Example 3 b lo c k s  i n t o  two p o s i t io n s  f o r  each hand . F iv e - to n e  
p a t t e r n s ,  a b b re v ia te d  5TP, have th e  o u te r  i n t e r v a l  o f  a  f i f t h ,  as 
in d ic a te d  by th e  num eral 5 . E ig h t- to n e  p a t te r n s  have th e  o u te r  in v e r -  
v a l  o f  an  o c ta v e . T hus, num era ls  fo llo w ed  by th e  a b b re v ia t io n  TP r e f e r  
to  th e  o u te r  i n t e r v a l  o f  th e  n o te s  in  th e  b lo c k s . The symbol ( | i n d i ­
c a te s  a  c o n t in u a tio n  o f  th e  p re c e d in g  b lo c k . A b lo c k  o u t l i n e ,  o r  
s k e le to n  o u t l i n e ,  o f  th e  b lo c k  p a t t e r n s  i s  shown below  th e  m usic . The 
f in g e r  t h a t  p la y s  th e  f i r s t  n o te  o f  a  b lo c k  i s  in d ic a te d  on th e  b lo c k  
o u t l i n e .
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BACHi  ^ --------5!?---------------- 5TP
i u 4 4
m T T T T
■f,..:, .f
oo
a TT itP
W
„ S-«:----Repetition
oP l-<t
A l t  ■ = , 3 Tl----- H------ — «—
a s
Z
-------- H-------
# ----------
s ♦
— #—
5'rp 'p
liT f f . i f = f
\
[ f r T h
\
^
u
S . T .  1r
i
— r
r  T
4 ——#—
f
• *
«------ 9--------
0
32
One f in g e r  o f te n  h as  to  c ro s s  o v e r th e  thumb to  th e  n e x t 
s c a le  d eg ree  above o r  below . These s c a le  d eg ree s  a re  c o n v e n ie n tly  
c o n s id e re d  a s  an e x te n s io n  o f  th e  hand p o s i t i o n .  The d e s ig n a t io n s  
5TP+2 and 3TP+2 in  Example 4 in d i c a te  th a t  th e  b a s ic  tone: p a t te r n s  
a re  ex ten d ed  one s c a le  d eg ree  to  in c lu d e  a  n o te  w hich w i l l  be p la y ed  
by th e  second  f in g e r .
Example 4
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In  Example 5 th e r e  a r e  s e v e r a l  b lo c k s  f o r  each  hand. The 
b lo c k  d e s ig n a te d  as 4TP+2 in d i c a te s  a  f o u r - to n e  p a t t e r n  in  w hich th e  
second  f in g e r  c ro s s e s  th e  thumb to  p la y  an  a d d i t io n a l  n o te .
Example 5
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E i th e r  o f  th e  o u te r  f i n g e r s ,  1 o r  5 , may need  to  ex ten d  one 
s c a le  d e g re e . The n o te  p lay ed  by e i t h e r  o f  th e se  f in g e r s  i s  in c lu d e d  
in  th e  b lo c k . The d e s ig n a t io n  5TP+5 in d ic a te s  a f iv e - to n e  p a t t e r n  
p lu s  th e  a d d i t io n  o f  th e  f i f t h  f i n g e r ,  as  shown in  Example 6 .
Example 6
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As shown in  Example 7 and 8 , sequences a re  c l e a r ly  re v e a le d  
on b lo c k  o u t l i n e s .
Example 7
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Example 8
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B lo ck in g  D i f f i c u l t  P assag es
As th e  p i a n i s t  becomes ad ep t a t  b lo c k in g  and more p r o f i c i e n t  
in  m em o riza tio n , i t  i s  u n n ece ssa ry  to  b lo c k  p assag es  w hich a lre a d y  can 
be  p la y e d  w ith o u t th e  s c o re .  B lock ing  would c o n tin u e  to  b e  em ployed, 
how ever, f o r  th o se  p assag es  w hich te n d  to  b e  e lu s iv e  a f t e r  one o r  two 
r e p e t i t i o n s .
A lthough th e  b a s ic  p r in c i p l e  o f  b lo c k in g  i s  to  have  a s  many 
keys l i e  under th e  f in g e r s  as  p o s s ib le ,  i t  i s  o c c a s io n a lly  n e c e ssa ry  
to  u se  sm a ll f in g e r  b lo c k s  in  c o n s id e ra t io n  o f  th e  t e c h n ic a l  f a c i l i t y  
o r  d eg ree  o f  f in g e r  s t r e n g th  i n  young and in e x p e r ie n c e d  f in g e r s .  In  
a d d i t io n ,  c o n t ra c t io n  i s  fa v o re d  o v e r expan sio n  o f  th e  hand . The
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u t i l i z a t i o n  o f  th e  f i v e - f i n g e r  p o s i t io n  som etim es p la c e s  undue s t r e s s  
on th e  w eaker f in g e r s .
The e n t i r e  p assag e  shown a s  Example 9 l i e s  w ith in  f i v e - f i n g e r  
p o s i t i o n  on G-A-B-C-D. As a  f i v e - f i n g e r  p a t t e r n ,  th e  th i r ty - s e c o n d  
n o te s  on C and D would b e  p la y ed  by th e  weak com bination  o f  f o u r th  
and f i f t h  f in g e r s .  A s o lu t io n  w hich w i l l  r e t a i n  th e  p assag e  in  one 
hand p o s i t i o n  I s  to  use  th e  t h i r d  and f i f t h  f in g e r s .  T h is  I s  a  
s t r o n g e r  f in g e r in g ,  p a r t i c u l a r l y  f o r  l e s s  advanced p i a n i s t s .  The 
b lo c k  rem ains th e  same w ith  no change In  hand p o s i t i o n .
The p assag e  In  Example 9 a l s o  d em o n s tra te s  th e  need to  
s e l e c t  a  p r a c t i c a l  f in g e r in g  t h a t  I s  s u i t a b l e  f o r  th e  tempo as w e ll  
a s  th e  hand .
Example 9
BARTOK 5TP
The n a tu re  o f  a  p a ssa g e , In c lu d in g  I n f l e c t i o n  and tem po, can 
make I t  Im p o ss ib le  to  group p a t te r n s  o f  n o te s  t h a t  a re  w i th in  th e  
norm al span  o f  th e  hand. The a p p a re n t co m plex ity  o f  such p assag es  
makes them ap p ear to  r e q u ire  more hand p o s i t io n s  th a n  a c tu a l ly  p o s s i ­
b le  f o r  smooth p la y in g  and to n e  c o n t ro l .  I n  Example 10 , th e  p r i n c i ­
p a l  n o te s  o f  th e  melody occu r on th e  a c c e n t o f  th e  b e a t s .  The 
rem ain in g  n o te s  o f  each b e a t  a re  an u n d e r ly in g  accompaniment th a t  
s e rv e s  as a  p ickup to  th e  melody n o te  t h a t  fo l lo w s . W hile I t  I s
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p o s s ib le  to  have two b lo c k s  o f th r e e  n o te s  p e r  b e a t ,  t h i s  would seem 
to  draw th e  a t t e n t i o n  to  two s e p a ra te  movements on each  b e a t .  A more 
a p p ro p r ia te  b lo c k in g ,  from  th e  te c h n ic a l  p o in t  o f  view  and f o r  memo­
r i z a t i o n  p u rp o s e s , i s  th e  s in g le  b lo c k  p e r  b e a t  w hich  I s  ex ec u ted  on 
th e  keyboard  by r o t a t i o n  o f  th e  w r i s t .
Example 10
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The d e t a i l e d  a r t i c u l a t i o n  r e q u ir e d  f o r  many p assag es  o f  m usic 
from th e  e a r ly  p e r io d s ,  such  a s  th e  B aroque, o f te n  makes i t  n e c e ssa ry  
to  b lo c k  p a ssa g e s  in t o  groups o f  o n ly  a few n o te s .  B lo ck in g  and memo­
r i z a t i o n  o f  such  p a ssa g e s  may b e  f a c i l i t a t e d  by  d e te rm in in g  th e  i n f l e c ­
t io n  o f  p ro p e r  to n e s  (p ick u p  n o te s ) ,  th ro u g h  l i t t l e  c re sc e n d o s , to  
p r in c i p a l  n o te s  ( la n d m a rk s ) . The m ain s t r e s s  f a l l s  on to n es  o f  th e  
ascen d in g  D m ajor s c a le  in  Example 11.
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Example 11
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Landmarks a r e  in  t h i r d s  i n  Example 12.
Example 12 
CLEM6NT1
In  Example 13 , th e  m ain s t r e s s  f a l l s  on th e  subdom inant and 
to n ic  c h o rd s .
Example 13 
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O c c a s io n a lly ,  i t  i s  p o s s ib le  to  r e d iv id e  th e  n o te s  o f  a  p a s­
sage  betw een th e  h an d s. R ed iv id in g  th e  n o te s  and b lo c k in g  them as 
th ey  w i l l  a c t u a l l y  b e  p lay ed  a s s i s t s  in  e l im in a t in g  a p o s s ib le  problem  
in  rh y th m ic  c o o rd in a t io n ,  and s im p l i f i e s  th e  p assag e  f o r  m em o riza tio n , 
as in  Example 14.
Example 14
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E xtended S c a le s  and A rpeggios
The p i a n i s t  i s  o f te n  c o n fro n te d  w ith  ex tended  s c a le  end 
a rp eg g io  p a s sa g e s . I t  i s  e s s e n t i a l  to  know (1) th e  s t r u c t u r e  o f  th e  
s c a le  o r  a rp eg g io  to  b e  p la y e d , (2) th e  f in g e r in g ,  (3) th e  b e g in n in g  
and en d in g  n o te s ,  and (4) th e  rhythm . When b lo c k in g  ex ten d ed  s c a le  
p a s s a g e s , i t  i s  u n n ece ssa ry  f o r  th e  p i a n i s t  to  spend tim e b lo c k in g  
th o se  p a ssa g e s  in to  s e v e r a l  sm a ll b lo c k s  o f  c l u s t e r s .  R a th e r , i t  may 
o n ly  b e  n e c e s sa ry  to  c o n s id e r  th e  e n t i r e  p assag e  as a  s in g le  b lo c k . 
For in s ta n c e ,  when th e  p i a n i s t  d is c o v e rs  th a t  th e  e x c e rp t i l l u s t r a t e d  
i n  Example 15 i s  a  G m ajor s c a le  l i n e  fo llo w ed  by a  ch ro m a tic  s c a le ,  
on ly  th e  rhythm  h as  to  be  checked. T here  i s  no n e c e s s i ty  f o r
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e x c e ss iv e  n o te -b y -n o te  p r a c t i c e  s in c e  th e  p i a n i s t  a lre a d y  knows he i s  
re q u ire d  to  p la y  o n ly  th e  n o te s  o f  th e  G m ajo r s c a le .  B lock ing  makes 
t h i s  c l e a r  in  th e  example p ro v id ed .
Example 15 
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In  Example 16 , an A m ajor s c a le  p assag e  i s  b ro u g h t abou t 
th ro u g h  th e  u t i l i z a t i o n  o f  C -sharp  and G -sha rp .
Example 16
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As in  p la y in g  o th e r  ex ten d ed  s c a l e s ,  i t  may be n e c e ssa ry  
o n ly  to  d e te rm in e  th e  f i r s t  and l a s t  n o te s  o f  a  ch ro m atic  s c a le  pas­
sa g e . I f ,  how ever, b o th  hands m ust p la y  ch ro m a tic  s c a le s  i n  p a r a l l e l  
t h i r d s ,  th e  c lo se n e ss  o f  hand p o s i t io n s  may r e q u ir e  a  more d e t a i le d  
b lo c k in g , as in  Example 17.
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S e v e ra l s c a le s  a r e  obvious in  th e  e x c e rp t  shown in  Example 18.
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C opy rig h t 1893 by G. S ch lrm er, I n c . ,  New Y ork. Used by p e rm is s io n .
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B lo ck in g  th e  p assag e  i n  Example 19 I s  f a c i l i t a t e d  i n  th a t  
o n ly  th e  f i r s t  and f i f t h  f in g e r s  can p la y  th e  la r g e  i n t e r v a l s  o f  a  
s e v e n th . For m em o riza tio n , th e  f i r s t  f in g e r  i s  th e  g u id in g  f i n g e r ,  
a scen d in g  by m ajor seconds and m inor t h i r d s .  The e n t i r e  p a ssa g e  i s  
c o n s tru c te d  on A, B b, D, E, and F//.
Example 19
i.
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The ex tended  b ro k en  chord  p a ssa g e  in  Example 20 b lo c k s  e a s i l y  
in to  s o l i d  cho rds f o r  m em oriza tion .
Example 20
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Harmonic B lock ing
Knowledge o f  harm onic p ro g re s s io n s  i s  d e s i r a b le  and sh o u ld  
b e  a  p a r t  o f  th e  g e n e ra l s tu d y  o f  new p iano  co m p o sitio n s . I t  i s  
u n l ik e ly ,  n e v e r th e le s s ,  t h a t  th e  p i a n i s t  would have e i t h e r  th e  tim e 
o r  tT'e need  to  th in k  o f  a l l  th e  cho rds and p ro g re s s io n s  d u rin g  p ra c ­
t i c e .  A d d i t io n a l ly ,  t h i s  d e t a i l e d  in fo rm a tio n  can b e  e lu s iv e  under 
th e  s t r e s s  o f  memorized p e rfo rm an ce . Such knowledge m ust b e  an a u ra l  
co n ce p t p r im a r i ly  f o r  i n t e r p r e t a t i o n .
The b lo c k s  i n  Example 21 a r e  m erely  b ro k en  chords o f  th e  
u n d e r ly in g  harmony.
Example 21 
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P a t t e r n  o f  A b s tr a c t  B lock ing
A more a b s t r a c t  ty p e  o f  b lo c k in g  i s  p a r t i c u l a r l y  a p p l ic a b le  
to  c e r t a in  d e v ic e s  employed by com posers. A c a r e f u l  s c r u t in y  o f  th e  
m u sic a l s c o re  m igh t re v e a l  th e  co m poser 's  u t i l i z a t i o n  o f  p a t te r n s  o f 
b la c k  and w h ite  k e y s , o r  d i r e c t i o n a l  p a t t e r n s  such  as up-down p ro g re s ­
s io n s ,  p a t t e r n s  o f  i n t e r v a l  com binations such  a s  p e r f e c t  f i f t h  p lu s  
d im in ish ed  f i f t h ,  o r  chord p a t t e r n s  such  as  a  d im in ish ed  sev en th  o r  a 
b roken  d im in ish e d  sev en th  ch o rd .
Example 22 i l l u s t r a t e s  th e  co m p o ser 's  u se  o f  th e  i n t e r v a l  o f 
a m ajor s e v e n th  in  th e  l e f t  hand fo llo w ed  by th e  m inor s e v e n th  in  th e  
r ig h t  han d . The exam ple m igh t a ls o  b e  an a ly zed  as a  m ajor sev en th  
chord i n  th e  l e f t  hand fo llo w ed  in  th e  r i g h t  hand by a m ajor sev en th  
above th e  upper n o te  o f  th e  l e f t  hand .
Example 22
Mu w y /vski
I
t e
va0
-I
dim
à
I
C opyrigh t 1961 by G. S ch irm er, I n c . ,  New Y ork. Used by p e rm is s io n .
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The e x c e rp t in  Example 23 b lo c k s  in to  p a t t e r n s  o f  b la c k  and 
w h ite  k e y s , u s u a l ly  b la c k  keys f o r  th e  l e f t  hand and w h ite  key t r i a d s  
f o r  th e  r i g h t  hand.
Example 23
Arranged and Edited by 
MAX HIRSCHFELD
n U r r iR N S  OP H A C K  AND m il  K M
Le Polichinelle
(Punch)
By
H. VILLA-LOBOS
P res to
Piano
$*
C opyrigh t 1935 by Edward B. Marks Music Corp. Reproduced by p e rm is s io n .
CHAPTER IV 
PROCEDURES
The s tu d y  was concerned  w ith  d e te rm in in g  th e  e f f e c t  o f  a 
b lo c k in g  p ro c e d u re  on th e  number o f  p r a c t i c e  r e p e t i t i o n s  and th e  
amount o f  p r a c t i c e  tim e u t i l i z e d  f o r  m em oriza tion  o f s e le c te d  p ian o  
l i t e r a t u r e .  The c u r r e n t  c h a p te r  d e t a i l s  p ro c e d u re s  fo llo w ed  and 
d e s c r ib e s  t r e a tm e n ts  em ployed.
E x p erim en ta l P ro ced u res
The s tu d y  was conducted  a t  Texas Southern U n iv e r s i ty ,  H ouston , 
T ex as, o v e r a  p e r io d  o f  e ig h te e n  weeks in  th e  s p r in g  o f  1972. The 
p a r t i c i p a n t s  i n  th e  s tu d y , n=2 2 , w ere u n d e rg ra d u a te  m usic e d u c a tio n  
m ajo rs e n r o l le d  in  p ia n o  a s  th e  p r in c i p a l  o r  seco n d ary  a p p lie d  
em phasis . The n a tu re  o f  th e  s tu d y  n e c e s s i t a te d  th a t  p a r t i c ip a n t s  
p o sse ss  th e  r e q u i s i t e  f a c i l i t y  to  perfo rm  th e  com positions to  be 
u t i l i z e d .  In  t h i s  r e g a rd ,  p ia n o  te a c h e r  c o lle a g u e s  o f  th e  in v e s t ig a ­
t o r  p ro v id e d  a  l i s t  o f  names o f  s tu d e n ts  c a p a b le  o f  p e rfo rm in g  th e  
co m p o sitio n s  s e le c te d  w ith o u t undue d i f f i c u l t y .  From t h i s  l i s t ,  
tw en ty -tw o  s tu d e n ts  v o lu n te e re d  to  p a r t i c i p a t e  in  th e  i n v e s t ig a t io n .  
S tu d e n ts  v o lu n te e r in g  to  p a r t i c i p a t e  in  th e  s tu d y  w ere th e n  random ly 
a s s ig n e d  to  e i t h e r  th e  e x p e rim e n ta l o r  c o n t r o l  g roup . Form A o f  th e
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m u sic a l memory s e c t io n  o f  th e  D rake M usical A p titu d e  T e s t s ^ and th e
2memory s e c t io n  o f  th e  Wing S ta n d a rd ise d  T e s ts  o f  M usical I n te l l i g e n c e  
w ere a d m in is te re d  to  a l l  p a r t i c i p a n t s  b e fo re  th e  experim en t was i n i ­
t i a t e d .  These m easures se rv e d  as  a  check on assignm en t p ro c e d u re s  to  
d e te rm in e  eq u iv a le n c y  on th e  f a c t o r  o f  m u sic a l memory. As th e r e  was 
no s i g n i f i c a n t  d i f f e r e n c e  betw een t e s t  s c o re s  o f  s tu d e n ts  a s s ig n e d  to  
th e  c o n t r o l  and e x p e rim e n ta l g ro u p s , th e  groups w ere assumed eq u iv a ­
l e n t  on th e  f a c t o r  o f  m u s ic a l memory.
S tu d e n ts  i n  each group w ere  random ly a s s ig n e d  to  p la y  one 
o f  th e  co m p o sitio n s  s e le c te d  f o r  th e  s tu d y . Three co m p o sitio n s  
i l l u s t r a t i n g  a  v a r i e ty  o f  b lo c k in g  p o s s i b i l i t i e s  w ere s e le c te d  f o r  
th e  ex p erim en t;
1 . D iv e rs io n s  (Number 2 ) ,  by R ichard  Rodney B e n n e tt.
2. The R ain  and th e  Rainbow . Opus 65, Number 8 , by Sergey 
P ro k o f ie v .
3 . P re lu d e  in  E m in o r, by  Domenico Z ip o l i .
The co m p o sitio n s  w ere m u s ic a lly  i n t e r e s t i n g  and r e l a t i v e l y  f r e e  o f 
t e c h n ic a l  d i f f i c u l t i e s .  C om position one was tw e n ty -f iv e  m easures in  
le n g th ,  g e n e ra l ly  modal in  t o n a l i t y ,  and b ased  la r g e ly  upon b roken  
c h o rd s . C om position  two was tw enty-tw o  m easures in  le n g th ,  m ajor in  
t o n a l i t y ,  c o n ta in e d  to n a l  p a t t e r n s  th a t  re q u ire d  p la y in g  b la c k  and
^R ale igh  M. D rake, D rake M u sica l A p titu d e  T e s ts  (C hicago: 
S c ien ce  R esearch  A s s o c ia te s ,  I n c . ,  1957).
H e r b e r t  D. Wing, S ta n d a rd is e d  T e s ts  o f  M usica l I n te l l i g e n c e  
(B uckingham shire , England: N a tio n a l F oundation  f o r  E d u c a tio n a l
R esea rc h , 1961).
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w h ite  k e y s , and c o n s is te d  o f  fo u r-m ea su re  p h ra s e s .  Com position th r e e  
was t h i r t y  m easures in  le n g th ,  m inor in  t o n a l i t y ,  and s e t  in  a two­
v o ic e d  l i n e a r  s t y l e .  Of th e  tw enty-tw o  s tu d e n ts  in v o lv ed  in  th e  
s tu d y , fo u r  s tu d e n ts  in  each tre a tm e n t group w ere a ss ig n e d  to  p la y  
co m p o sitio n  o ne , th r e e  s tu d e n ts  w ere a s s ig n e d  com position  two, and 
fo u r  s tu d e n ts  w ere a s s ig n e d  co m p o sitio n  th r e e .  S tu d en ts  a ssu re d  th e  
i n v e s t i g a t o r  t h a t  th e y  had n ev e r h e a rd  o r  p lay ed  th e  a s s ig n e d  s e le c ­
t i o n s  .
The ex p e rim e n ta l s e s s io n s  w ere p r iv a t e ly  conducted and every  
e f f o r t  was made to  m a in ta in  a  r e la x e d  a tm osphere . S e ss io n s  w ere 
a rra n g e d  a t  a  tim e  m u tu a lly  co n v en ien t to  b o th  p a r t i e s .  Each s tu d e n t 
av erag ed  one e x p e rim e n ta l s e s s io n  p e r  w eek. In  o rd e r  to  overcome th e  
e f f e c t s  o f  f a t i g u e ,  a  one-hour tim e l i m i t  was s e t  f o r  each s e s s io n .
At th e  f i r s t  s e s s io n  f o r  each  s tu d e n t ,  th e  pu rpose  o f  th e  
experim en t was e x p la in e d , as w ere th e  p ro ced u res  th a t  would b e  f o l ­
low ed. The co m p o sitio n  was p la y ed  in  acco rd an ce  w ith  th e  p ro ced u re  
f o r  th e  g ro u p , c o n t ro l  o r  e x p e r im e n ta l,  to  w hich th e  s tu d e n t had been 
a s s ig n e d . Rapid m em orization  w ith  economy o f r e p e t i t i o n  was empha­
s iz e d .  The number o f  p r a c t ic e  r e p e t i t i o n s  and amount o f  p la y in g  tim e 
w ere re c o rd e d . Each a tte m p t to  p la y  any p a r t  o r  a l l  o f  a  com position  
was c o n s id e re d  as one r e p e t i t i o n .  A stopw atch  was employed to  in s u re  
an  a c c u ra te  re c o rd  o f  p la y in g  tim e u t i l i z e d .  The com position  was 
c o n s id e re d  memorized when p la y ed  th ro u g h  tw ic e  w ith o u t r e fe re n c e  to  
s c o re  and w ith  p e r f e c t  o r  n e a r  p e r f e c t  perfo rm an ce . In  th a t  r e p e t i ­
t io n s  beyond th e  number r e q u ire d  to  com plete  th e  m em orization  ta s k  
m ight b e  u t i l i z e d  f o r  p u rposes o f perfo rm ance s e c u r i t y ,  th e
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d e te rm in a tio n  o f  ta s k  com pletion  was j o i n t l y  d ec id ed  by th e  in v e s t ig a ­
to r  and s tu d e n t  p i a n i s t .
The e f f e c t  o f  b lo c k in g  on r e te n t io n  was o f  a d d i t io n a l  i n t e r ­
e s t .  E v a lu a tio n  o f r e te n t io n  acc u racy  o ccu rred  sev en ty -tw o  h o u rs  
a f t e r  th e  com position  was perform ed  tw ic e  from memory. The com posi­
t io n  was perform ed w ith o u t b e n e f i t  o f  s c o re  and reco rd ed  on ta p e  w ith  
th e  s tu d e n t 's  knowledge. The ta p ed  perfo rm ances w ere e v a lu a te d  by  a 
ju r y  o f th r e e  p ian o  te a c h e r s .  P a r t i c ip a n t s  in  th e  s tu d y  w ere n o t ,  
and had n o t b e e n , p ian o  s tu d e n ts  o f  th e  j u r o r s .  Each ju r o r  was p ro ­
v id e d  w ith  a  com posite ta p e  o f  th e  r e t e n t io n  perform ance o f  a l l  p a r ­
t i c i p a n t s  and asked to  r a t e  r e t e n t io n  accu racy  on a  th r e e - p o in t  s c a le :  
3 = h ig h , 2 = a v e ra g e , and 1 = low . P erform ances w ere random ly 
a rran g ed  on th e  ta p e .  The p e rfo rm e rs  w ere n o t id e n t i f i e d  by name o r  
by tre a tm e n t group . For r e f e r e n c e ,  th e  l i s t  o f  ju r o r s  i s  p ro v id ed  
in  A ppendix C.
The ex p e rim e n ta l d e s ig n  em ployed in  t h i s  in v e s t ig a t io n  
app rox im ates  th e  p o s t te s t - o n ly  group experim en t d e sc r ib e d  by Cam pbell 
and S ta n le y .^  The s p e c i f i c  c o n d it io n  under in v e s t ig a t io n  was b lo c k ­
in g  and i t s  e f f e c t  on th e  number o f  r e p e t i t i o n s  and th e  amount o f  
tim e re q u ire d  f o r  m em oriza tion . B lock ing  r e f e r s  to  th e  p r a c t i c e  o f  
id e n t i f y in g  n o te  groups th a t  in d i c a te  hand p o s i t i o n s ,  and id e n t i f y ­
ing  p a t te r n s  o f  c o m p o sitio n a l d e v ic e s  employed by th e  com poser. In  
th e  p re s e n t  s tu d y , b lo c k s  o f  n o te s  in d ic a t in g  hand p o s i t io n s  w ere
^Donald T. Campbell and J u l ia n  C. S ta n le y , E x p erim en ta l and 
Q uasi-E xperiuieuL al D esigns f o r  R esearch  (C hicago: Rand McNally &
C o ., 1966 ), pp . 25-26.
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en c lo se d  in  b ra c k e ts  and m em oriza tion  cues w ere I n d ic a te d  on th e  
m usic s c o re s  f o r  th e  e x p e rim e n ta l g roup . The b lo c k in g  p ro ced u re  i s  
d e sc r ib e d  and i l l u s t r a t e d  w ith  a p p ro p r ia te  exam ples in  C hap ter I I I .
D e s c r ip tio n  o f  T rea tm en ts
The in v e s t ig a t io n  in v o lv ed  th e  m em oriza tion  o f  th re e  p iano  
com positions acc o rd in g  to  p ro ced u re s  d esig n ed  f o r  th e  c o n t ro l  and 
e x p e rim en ta l g ro u p s . R e g u la r , o r  u nb locked , m usic s c o re s  w ere 
u t i l i z e d  by th e  c o n t ro l  g roup . S cores f o r  th e  e x p e rim e n ta l group 
w ere p re p a re d , o r  b lo c k e d . For r e fe re n c e ,  f a c s im ile  co p ie s  o f  th e  
th re e  p re p a re d  s c o re s  u t i l i z e d  in  th e  e x p e rim en ta l tre a tm e n t a re  p re ­
se n te d  in  Appendix A. In  o rd e r  to  c o n tro l  o u ts id e  p r a c t i c e ,  th e  
m usic was r e ta in e d  by th e  i n v e s t ig a t o r  a f t e r  each s e s s io n  and s tu ­
d e n ts  w ere in s t r u c te d  n o t to  p r a c t i c e  o u ts id e  th e  s tu d io .
The i n i t i a l  s e s s io n  f o r  s tu d e n ts  in  th e  e x p e rim e n ta l group 
was p r im a r i ly  m e o f  becom ing ac q u a in te d  w ith  th e  m em orization  ta s k  
and o r i e n t a t i o n  to  th e  p re p a re d , o r  b lo c k e d , s c o re .  B locks and o th e r  
m arkings on th e  s c o re  w ere e x p la in e d . Guidance was p ro v id ed  in  mak­
ing  an in fo rm a l a n a ly s is  o f  th e  s c o re .  P re s tu d y  and b lo c k in g  w ere 
d e sc r ib e d  as  m ethods to  f a c i l i t a t e  m em oriza tion  o f th e  m usic . In  
fo llo w in g  s e s s io n s ,  th e  b a s ic  i n s t r u c t io n a l  p ro ced u re  was to  a n a ly z e , 
b lo c k  and p la y .  P re s tu d y  o f th e  s c o re  was a llow ed  f o r  f iv e  m in u tes . 
Fo llow ing  p re s tu d y , b lo c k  p a t t e r n s ,  g e n e ra lly  c l u s t e r s  and ch o rd s , 
w ere p lay ed  a  few m easures o r  e n t i r e  s e c t io n  a t  a tim e . S u b seq u en tly , 
th e  n o te s  w ere p lay ed  as  w r i t t e n .  T h is  p ro ced u re  c o n tin u ed  u n t i l  th e  
e n t i r e  co m position  was p la y ed  tw ice  from memory. The s c o re  was
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w ith h e ld  when th e  s tu d e n t  was read y  to  p la y  p a r t  o r  a l l  o f  th e  compo­
s i t i o n  from memory.
I n s t r u c t i o n  and in t e r a c t io n  co n ce rn in g  th e  f iv e  le a rn in g  
a s s o c ia t io n s  w ere in c lu d e d  i n  th e  e x p e rim e n ta l p ro c e d u re . I f  a  s tu ­
d e n t in  th e  e x p e r im e n ta l group had d i f f i c u l t y  w ith  a  p a s sa g e , th e  
in v e s t ig a t o r  u rg ed  u t i l i z a t i o n  o f  le a r n in g  a s s o c ia t io n s  to  s o lv e  th e  
prob lem . For exam ple, when a  p a ssa g e  was e lu s iv e ,  th e  s tu d e n t  was 
in s t r u c te d  in  u t i l i z a t i o n  o f  a u r a l  a s s o c ia t io n s  to  a s s i s t  r e c a l l  o f 
n o te  o rd e r .  T hus, th e  s tu d e n t  was a b le  to  p e rc e iv e  te rm in o lo g y , con­
c e p tu a l iz e  i t ,  and p erfo rm  th e  a c t io n .  These a s p e c ts  o f  le a rn in g  
a s s o c ia t io n s  ex em p lify  th e  ty p e  o f i n s t r u c t i o n  p ro v id ed  th e  e x p e r i­
m en ta l g roup .
Upon r e p o r t in g  f o r  each  s e s s io n ,  s tu d e n ts  in  th e  c o n t ro l  
group w ere g iven  th e  unb lo ck ed , o r  r e g u la r ,  m usic s c o re  and asked  to  
memorize th e  co m p o sitio n  r a p id ly  and w ith  as  few r e p e t i t i o n s  as pos­
s i b l e .  F u r th e r  p ro c e d u ra l i n s t r u c t io n  was n o t g iv e n , b u t  a l l  ques­
t io n s  w ere answ ered . Thus, s t r a t e g i e s  employed to  a ch iev e  memoriza­
t i o n  w ere d e v ise d  by th e  s tu d e n ts .  E r ro rs  w ere p o in te d  o u t by th e  
in v e s t i g a t o r .  T h is  p ro ced u re  was c o n tin u e d  u n t i l  th e  e n t i r e  compo­
s i t i o n  was p la y e d  tw ic e ,  r e l a t i v e l y  f r e e  o f  e r r o r s  and w ith o u t th e  
s c o re .  The s c o re  was w ith h e ld  when th e  s tu d e n t was read y  to  p la y  
p a r t  o r  a l l  o f  th e  co m p o sitio n  from  memory.
CHAPTER V
PRESENTATION AND ANALYSIS OF DATA
T h is  c h a p te r  p r e s e n ts  th e  d a ta  o b ta in e d , t h e i r  a n a ly s e s ,  
s t a t i s t i c a l  tr e a tm e n ts  and f in d in g s .
P re lim in a ry  A n a ly s is
B efo re  th e  experim en t was i n i t i a t e d .  Form A o f  th e  m u s ic a l 
memory s e c t io n  o f  th e  Drake M u sica l A p titu d e  T e s ts^  and th e  memory 
s e c t io n  o f th e  Wing S ta n d a rd is e d  T e s ts  o f  M usical I n t e l l i g e n c e ^ w ere 
a d m in is te re d  to  a l l  p a r t i c i p a n t s .  A c o r r e l a t i o n  c o e f f i c i e n t  o f  .54 
was found to  b e  s i g n i f i c a n t  a t  th e  .01  l e v e l  o f  c o n fid e n c e . S ince  i t  
was n o t  p o s s ib le  to  have t r u e  random s e le c t io n  o f  p a r t i c i p a n t s  in  th e  
s tu d y ,  th e  D rake T e s t and th e  Wing T e s t se rv ed  as a check on a s s ig n ­
ment p ro c e d u re s  to  d e te rm in e  e q u iv a le n c y  o f  th e  tre a tm e n t groups on 
th e  v a r i a b le  o f  m u sica l memory. As th e r e  was no s i g n i f i c a n t  d i f f e r ­
ence betw een th e  t e s t  s c o re s  o f  s tu d e n ts  a ss ig n e d  to  th e  c o n t ro l  group 
and s tu d e n ts  a s s ig n e d  to  th e  e x p e r im e n ta l g roup , th e  two groups w ere
^ R a le ig h  M. D rake, D rake M usica l A p titu d e  T e s ts  (C hicago: 
S c ie n ce  R esearch  A s s o c ia te s ,  I n c . ,  1957).
H e r b e r t  D. Wing, S ta n d a rd is e d  T e s ts  o f  M u sica l I n te l l i g e n c e  
(B uck ingham sh ire , England: N a tio n a l F oundation  f o r  E d u c a tio n a l
R e se a rc h , 1961).
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c o n s id e re d  e q u iv a le n t  on th e  v a r ia b le  o f  m u s ic a l memory.^ The mean 
s c o re s  and s ta n d a rd  d e v ia t io n s  o f  th e  s tu d e n ts  on th e  Drake T e s t  and 
th e  Wing T e s t a re  re p o r te d  In  T ab le  1.
T ab le  1 .—Means and S tan d a rd  D e v ia tio n s  f o r  Each 
T rea tm ent Group on th e  D rake and Wing 
M usic Memory A p titu d e  T e s ts
T rea tm en t
Group T e s t Mean
S tan d ard
D ev ia tio n
B lock ing Drake 37.18 10.73
B lo ck in g Wing 22.36 4 .81
N o-B locking D rake 36.45 6 .33
N o-B locking Wing 20.73 3 .31
A n a ly s is  o f  th e  R e p e t i t io n  D ata
The f i r s t  n u l l  h y p o th e s is  f o r  th e  s tu d y  s t a t e s ;  T here w i l l  
be  no d i f f e r e n c e  In  th e  mean r e p e t i t i o n  s c o re s  o f  s tu d e n ts  a s s ig n e d  to  
each  o f  th e  two tre a tm e n t g ro u p s . S u b q u estio n s  a re  l i s t e d  as  fo llo w s :
1 . Were th e  com positions a  f a c t o r  In  th e  number o f  r e p e t i ­
t i o n s  r e q u ir e d  f o r  m em orization?
2. What was th e  i n t e r a c t io n  e f f e c t ,  I f  any , o f  th e  t r e a t ­
m ents and co m p o sitio n s  employed in  th e  in v e s t ig a t io n ?
To t e s t  th e  h y p o th e s is  and s tu d y  th e  s u b q u e s tio n s , th e  d a ta
w ere an a ly zed  by a  tw o -fa c to r  a n a ly s i s  o f  v a r ia n c e  d e s c r ib e d  by 
2
K e r l in g e r .  The s t a t i s t i c a l  summary i s  e x h ib i te d  in  T ab le  2 .
^Fred  N. K e r l in g e r ,  F oundations o f  B eh av io ra l R esearch  (2d 
e d . ;  New Y ork: H o lt ,  R in e h a rt and W inston , 1 9 ?3 ), pp . 28^-208.
^Kerlinger, pp. 246-255.
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T ab le  2 .—A n a ly s is  o f  V ariance  o f R e p e t i t io n  S cores
Source o f  
V a r ia t io n
Sum o f 
Squares d . f .
Mean
Squares F -R a tio
Between V arian ce
T rea tm en ts 1222.55 1 1222.55 1.97
Com positions 5092.74 2 2546.37 4.10*
T rea tm en ts  by
C om positions 1 .37 2 .69 .001
W ith in  V arian ce 9935.17 16 620.95
* S ig n if ic a n t  a t th e  .05  le v e l
Main e f f e c t s . For th e  tre a tm e n ts e f f e c t ,  th e o b ta in e d  I
97 was l e s s  th a n th e  c r i t i c a l v a lu e  o f F a t  th e  . 05 l e v e l .
two tre a tm e n t group sc o re s  cou ld  n o t  b e  d i f f e r e n t i a t e d  from chance. 
The n u l l  h y p o th e s is  was th u s  r e ta in e d .  Means and s ta n d a rd  d e v ia tio n s  
fo r  each  tre a tm e n t group on th e  r e p e t i t i o n  f a c to r  a re  shown in  
T ab le  3.
T ab le  3 .—Means and S tandard  D ev ia tio n s  f o r  Each
T reatm en t Group on th e  R e p e t i t io n  F a c to r
T rea tm ent Group Mean S tan d a rd  D e v ia tio n
B lock ing 48.64 20.41
N o-B locking 63.55 30.82
C oncerning th e  f i r s t  su b q u e s tio n , th e  o b ta in e d  F - r a t i o  o f
4 .10  exceeds th e  c r i t i c a l  v a lu e  o f F a t  th e  .05  l e v e l ,  in d ic a t in g  th a t  
th e  r e p e t i t i o n  perfo rm ance o f th e  s tu d e n ts  v a r ie d  s i g n i f i c a n t l y  among
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th e  th r e e  co m p o sitio n s  employed in  th e  i n v e s t ig a t io n .  Means and 
s ta n d a rd  d e v ia tio n s  o f  th e  r e p e t i t i o n  f a c t o r  f o r  each  co m position  by 
tre a tm e n t group a re  r e p o r te d  i n  T ab le  4 . These d a ta  a re  g ra p h ic a l ly  
p re s e n te d  in  F ig u re  1 .
T able 4 .—Means and S tan d a rd  D e v ia tio n s  o f  th e  R e p e t i t io n  
F a c to r  f o r  Each C om position by T rea tm en t Group
T reatm ent Group C om position Mean S tan d a rd  D ev ia tio n
B lock ing 1 56.25 15.55
N o-B locking 1 71.5 30.43
B lock ing 2 23.67 4.99
N o-B locking 2 39 .0 11.52
B lock ing 3 59.75 15.35
N o-B locking 3 74.0 31.02
R e p e t i t io n s
80 -I
70 -
60 -
50 -
40 -
30 -
20 -
N o-B locking
B lock ing
C om position 1 2 3
F ig u re  1 .—The I n te r a c t io n  o f th e  R e p e t i t io n  F a c to r  
Means f o r  Each C om position
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I n t e r a c t i o n  e f f e c t . E xam ination  o f  T ab le  2 shows th a t  th e  
i n t e r a c t i o n  o f  tr e a tm e n ts  by co m p o sitio n s  produced  an F - r a t i o  o f  l e s s  
th an  one. T here  was no s i g n i f i c a n t  i n t e r a c t io n  betw een th e  tre a tm e n ts  
and th e  co m p o s itio n s .
F in d in g s . The t e s t i n g  o f  th e  h y p o th e s is  o f  no d i f f e r e n c e  
betw een  tr e a tm e n t groups in  number o f  r e p e t i t i o n s  r e s u l t e d  i n  th e  
r e t e n t io n  o f  th e  n u l l  h y p o th e s is .  The o b ta in e d  F - r a t i o  o f  1 .97  in d i ­
c a te s  t h a t  th e  r e p e t i t i o n  s c o re s  o f  th e  s u b je c t s  w ere n o t  s i g n i f i ­
c a n t ly  a l t e r e d  by th e  t r e a tm e n ts  em ployed. A lthough  T ab le  3 shows 
th a t  th e  group em ploying th e  b lo c k in g  t r e a tm e n t ach iev ed  a low er mean 
s c o r e ,  in d i c a t in g  few er r e p e t i t i o n s  u t i l i z e d ,  th e  r e p e t i t i o n  s c o re s  
o f  th e  b lo c k in g  tre a tm e n t group d id  n o t  d i f f e r  s i g n i f i c a n t l y  from 
th o se  o f  th e  n o -b lo c k in g  g roup .
C oncern ing  th e  f i r s t  s u b q u e s tio n , th e  o b ta in e d  F - r a t i o  o f
4 .10  in d i c a te s  t h a t  th e  r e p e t i t i o n  perfo rm ance o f  th e  s tu d e n ts  v a r ie d  
s i g n i f i c a n t l y  among th e  th r e e  c o m p o s itio n s . As confirm ed  by  th e  d a ta  
i n  T ab le  4 , b o th  tre a tm e n t groups o b ta in e d  t h e i r  lo w e s t mean s c o re  on 
co m p o sitio n  tw o, w h ile  t h e i r  h ig h e s t  mean s c o re  was o b ta in e d  on com­
p o s i t io n  th r e e .  For each  g roup , th e  mean s c o re s  and s ta n d a rd  d e v ia ­
t io n s  o b ta in e d  f o r  com po sitio n  one and co m p o sitio n  th r e e  w ere v e ry  
s im i la r .
As a  r e s u l t  o f  th e  F - r a t i o  o b ta in e d  f o r  th e  co m p o sitio n  e f f e c t ,  
th e  r e p e t i t i o n  d a ta  f o r  th e  two tr e a tm e n t groups w ere an a ly zed  sep a ­
r a t e l y  f o r  each  o f  th e  th r e e  c o m p o sitio n s . The t - v a lu e s  r e s u l t in g  
from t h i s  p ro ced u re  w ere found n o t to  be  s i g n i f i c a n t  and th u s  su p p o rt
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th e  f in d in g s  o f  th e  I n i t i a l  a n a ly s i s  o f  th e  com posite  d a ta  and th e  
r e t e n t io n  o f  th e  n u l l  h y p o th e s is .
For s tu d e n ts  e x p e r ie n c in g  th e  b lo c k in g  t r e a tm e n t ,  th e  lo w est 
r e p e t i t i o n  sc o re  was 17 f o r  co m p o sitio n  two and th e  h ig h e s t  s c o re  was 
83 f o r  co m p o sitio n  one. The lo w e s t s c o re  ach iev ed  by th e  group 
e x p e r ie n c in g  n o -b lo c k in g  was 26 f o r  co m position  two and 26 f o r  com­
p o s i t i o n  th r e e ,  w h ile  th e  h ig h e s t  s c o re  f o r  t h i s  group was 112 f o r  
co m p o sitio n  th r e e .  Ranges o f  s c o re s  f o r  th e  r e p e t i t i o n s  f a c to r  by 
each  tre a tm e n t group a re  l i s t e d  in  T ab le  5.
T ab le  5 .— Ranges o f  th e  R e p e t i t io n  F a c to r  f o r  Each 
C om position by T rea tm en t Group
T rea tm en t C om position C om position C om position
Group One Two T hree
B lock ing 45-83 17-29 35-74
N o-B locking 30-111 26-54 26-112
The i n t e r a c t io n  o f  t r e a tm e n ts  by co m p o sitio n s  o b ta in e d  an 
F - r a t i o  o f  .0 0 1 , d is c lo s in g  no s ig n i f i c a n t  i n t e r a c t io n  betw een th e  
t r e a tm e n ts  and th e  co m p o s itio n s . As i l l u s t r a t e d  in  F ig u re  1 , th e  
p erfo rm ance o f  each  tre a tm e n t group was c o n s is te n t  on each  o f  th e  
th r e e  co m p o sitio n s  u t i l i z e d .  The means and s ta n d a rd  d e v ia t io n s  on 
th e  r e p e t i t i o n  f a c t o r  f o r  each  group on each co m p o sitio n  a re  p ro ­
v id e d  in  T ab le  4 .
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A n a ly s is  o f  Time D ata
The second n u l l  h y p o th e s is  o f  th e  s tu d y  s t a t e s :  T here w i l l
be  no d i f f e r e n c e  i n  th e  mean tim e s c o re s  o f  s tu d e n ts  a ss ig n e d  to  each  
o f  th e  two tre a tm e n t g ro u p s . S ubquestions  f o r  th e  h y p o th e s is  a re  
l i s t e d  a s  fo llo w s  :
1 . Were th e  com positions a  f a c t o r  in  th e  amount o f  tim e 
re q u ir e d  fo r  m em orization?
2 . What was th e  i n t e r a c t io n  e f f e c t ,  i f  any , o f  th e  t r e a t ­
m ents and co m p o sitio n s  employed in  th e  in v e s t ig a t io n ?
To t e s t  th e  h y p o th e s is  and s tu d y  th e  s u b q u e s tio n s ,  th e  d a ta  
w ere an a ly zed  by a  tw o - fa c to r  a n a ly s is  o f  v a r ia n c e .  The s t a t i s t i c a l  
summary i s  shown in  T ab le  6.
T ab le  6 .— A n a ly s is  o f  V ariance  o f  Time S cores
S ource o f  
V a r ia t io n
Sum of 
Squares d . f .
Mean
S quares F -R atio
Between V arian ce  
T rea tm en ts 15133.14 1 15133.14 6.75*
C om positions 16471.06 2 8235.53 3.67*
T rea tm en ts  by 
C om positions 8932.16 2 4466.08 1.99
W ith in  V arian ce 35880.42 16 2242.53
* S ig n if ic a n t  a t  th e  .05 le v e l  
Main e f f e c t s .  The te s t in g  o f  th e  h y p o th e s is fo r  th e
ment e f f e c t  o b ta in e d  an F - r a t i o  o f 6 .7 5 , ex ceed in g  th e  c r i t i c a l  v a lu e  
o f  F a t  th e  .05  l e v e l .  The n u l l  h y p o th e s is  was th u s  r e je c te d .  Means
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and s ta n d a rd  d e v ia t io n s  fo r  each  t re a tm e n t group on th e  tim e f a c to r  
a re  shown in  T ab le 7.
T ab le  7 .—Means and S tan d a rd  D e v ia tio n s  fo r  
Each T rea tm en t Group on th e  Time 
F a c to r
T rea tm ent Group Mean* S tan d a rd  D e v ia tio n
B lock ing  83.09 30.99
N o-B locking 135.55 67.91
*M inutes
C oncerning th e  f i r s t  s u b q u e s tio n , th e  o b ta in e d  F - r a t i o  o f  
3 .67  exceeds th e  c r i t i c a l  v a lu e  o f  F a t  th e  .05  l e v e l , in d ic a t in g  a 
r e l a t io n s h ip  betw een th e  tim e f a c t o r  and th e  th r e e  co m p o sitio n s . 
Means and s ta n d a rd  d e v ia tio n s  o f  th e  tim e f a c to r  f o r  each composi­
t i o n  by t re a tm e n t group a re  l i s t e d  in  T ab le  8. A g ra p h ic  re p re s e n ­
t a t i o n  o f th e s e  d a ta  i s  p ro v id ed  in  F ig u re  2.
T ab le  8 .—Means and S tan d a rd  D ev ia tio n s  o f th e  Time
F a c to r  f o r  Each C om position by T rea tm en t Group
T rea tm en t Group C om position Mean* S tan d a rd  D e v ia tio n
B lock ing 1 82.75 14.79
N o-B locking 1 187.0 69.42
B lock ing 2 48 .33 24.24
N o-B locking 2 85 .0 49.69
B lock ing 3 109 .5 19.42
N o-B locking 3 122.0 35.55
*M inutes
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M inutes
200
150
100
50-   N o-Blocking
  B lock ing
2C om position 1 3
F ig u re  2 .— The I n te r a c t io n  o f  th e  Time F a c to r  Means 
f o r  Each C om position
I n te r a c t io n  e f f e c t . As shown in  T ab le  6 , th e  o b ta in e d  F - r a t io  
o f  1 .99  in d ic a te s  no s i g n i f i c a n t  i n t e r a c t io n  o f  tre a tm e n ts  and compo­
s i t i o n s .
F in d in g s . The s t a t i s t i c a l  ev idence  l i s t e d  in  T ab le  6 
r e s u l t e d  i n  th e  r e j e c t i o n  o f  th e  n u l l  h y p o th e s is .  The o b ta in e d  
F - r a t i o  o f 6 .75  f o r  th e  tre a tm e n t e f f e c t  in d ic a te s  a  s i g n i f i c a n t  d i f ­
f e re n c e  in  m em orization  tim e u t i l i z e d  by th e  s tu d e n ts  in  each o f  th e  
two tr e a tm e n t g roups. T here i s  more th an  a chance r e la t io n s h ip  
betw een  tre a tm e n ts  employed and m em oriza tion  tim e . E xam ination  o f 
th e  mean tim e sc o re s  l i s t e d  in  T ab le  7 shows th a t  th e  group ass ig n ed  
th e  b lo c k in g  tre a tm e n t ach iev ed  a  low er mean tre a tm e n t s c o re ,  in d i ­
c a t in g  th a t  m em orization  tim e s c o re s  f o r  th e  b lo c k in g  group d i f f e r e d  
s i g n i f i c a n t l y  from th o se  o f  th e  n o -b lo ck in g  group .
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C oncern ing  th e  s u b q u e s tio n s ,  th e  o b ta in e d  F - r a t i o  o f  3 .6 7  f o r  
th e  co m p o sitio n s  e f f e c t  in d ic a te s  t h a t  m em oriza tion  tim e  v a r ie d  s i g ­
n i f i c a n t l y  among th e  com positions  u t i l i z e d .  The b lo c k in g  group g en er­
a l l y  r e q u ir e d  l e s s  m em oriza tion  tim e th an  th e  n o -b lo c k in g  g roup , and 
th u s  ach iev ed  a  low er mean s c o re  f o r  each  c o m p o sitio n , as  shown in  
T ab le  8. The s tu d e n ts  from  each  group memorized co m p o sitio n  two in  
l e s s  tim e th a n  was u t i l i z e d  f o r  e i t h e r  co m p o sitio n  one o r  th r e e .  The 
b lo c k in g  group u t i l i z e d  th e  g r e a t e s t  amount o f  tim e  m em orizing compo­
s i t i o n  th r e e ,  w h ile  th e  n o -b lo c k in g  group u t i l i z e d  th e  g r e a t e s t  amount 
o f  tim e m em orizing co m p o sitio n  one. The l a r g e s t  d i f f e r e n c e  betw een 
th e  mean tim e s c o re s  o f  th e  two tr e a tm e n t g roups was o b ta in e d  f o r  com­
p o s i t io n  o ne . The mean tim e d i f f e r e n c e  was l e s s  f o r  co m p o sitio n  two 
and s m a l le s t  f o r  co m p o sitio n  th r e e .  The mean tim e  s c o re  d i f f e r e n c e  i s  
g r a p h ic a l ly  r e p re s e n te d  i n  F ig u re  2 .
E xam ination  o f  T ab le  9 d is c lo s e s  t h a t  m em oriza tion  tim e 
sc o re s  f o r  th e  b lo c k in g  group range  from  a low o f  23 f o r  com po sitio n  
two to  a h ig h  o f  132 f o r  com po sitio n  th r e e .  S co res f o r  th e  no­
b lo c k in g  group ran g e  from a low o f  39 f o r  co m p o sitio n  two to  a h ig h  o f  
284 f o r  co m p o sitio n  one. F u r th e r  ex am in a tio n  o f  T ab le  9 d is c lo s e s  
th a t  th e  b lo c k in g  group u t i l i z e d  th e  l e a s t  amount o f  m em oriza tion  tim e 
f o r  co m p o sitio n s  one and two w ith  s c o re s  o f  63 and 23 , r e s p e c t iv e ly .  
For com po sitio n  th r e e ,  th e  lo w est m em oriza tion  tim e s c o re  o f  69 was 
ach iev ed  by th e  n o -b lo c k in g  group .
The o b ta in e d  F - r a t i o  o f  1 .99  f o r  th e  tre a tm e n t by com posi­
t io n s  e f f e c t  in d i c a te s  an absence  o f  s i g n i f i c a n t  in t e r a c t io n .  W hile 
v a r i a b i l i t y  on each co m p o sitio n  was s i g n i f i c a n t ,  th e  perfo rm ance  o f
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T ab le  9 . — Ranges o f  th e  Time F a c to r*  f o r  Each C om position 
by T rea tm ent Group
T rea tm en t C om position C om position C om position
Group One Two T hree
B lo ck in g 63-104 23-81 79-132
N o-B locking 97-284 39-154 69-169
*M inutes
th e  t r e a tm e n t  g roups on each  o f  th e  th r e e  com positions was c o n s is te n t .  
These d a ta  a re  p ro v id ed  in  T ab le  8 and g r a p h ic a l ly  p re s e n te d  in  
F ig u re  2.
R e te n tio n  D ata
The a n a ly s is  o f  th e  r e t e n t io n  d a ta  d is c lo s e d  th a t  th e  two 
tre a tm e n ts  do n o t  ap p ea r to  d i f f e r  in  t h e i r  e f f e c t  on th e  s tu d e n t s ' 
r e t e n t io n  o f  th e  m usic p re v io u s ly  m em orized. The n a tu re  o f  th e  
e v a lu a t io n  o f  r e t e n t io n  d a ta  and th e  n o n d is c r im in a te  r a t i n g  s c a le  
employed p re c lu d e d  p r o b a b i l i t y  a n a ly s i s .  F in d in g s  r e l a t i n g  to  th e  
r e t e n t io n  v a r i a b le  a re  th u s  l im i te d  to  th e  v i s u a l  com parisons o f  th e  
d a ta  r e p o r te d  i n  T ab les 10 , 11 and 12.
Means and s ta n d a rd  d e v ia t io n s  f o r  each tre a tm e n t group on 
th e  r e t e n t io n  f a c t o r  a re  shown in  T ab le  10.
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T ab le  1 0 .— Means and S tan d a rd  D e v ia tio n s  f o r  Each
T rea tm en t Group on th e  R e te n tio n  F a c to r*
T rea tm en t S tan d ard
Group Mean D e v ia tio n
B lock ing 2 .0 1 .83
N o-B locking 1 .7 6 .68
*R ates on a  s c a le  o f  1 .0  low to  3 .0  h ig h
Means and s ta n d a rd  d e v ia t io n s  o f  th e  r e t e n t io n  f a c t o r  fo r  
each  co m p o sitio n  by tre a tm e n t group a re  r e p o r te d  in  T ab le  11.
T ab le  1 1 .—Means and S ta n d a rd  D e v ia tio n s  o f  th e
R e te n tio n  F a c to r* *  f o r  Each C om position 
by T rea tm en t Group
T reatm en t
Group C om position Mean
S tan d ard
D e v ia tio n
B lock ing 1 2.10 .80
N o-B locking 1 1 .43 .44
B lock ing 2 1 .90 .59
N o-B locking 2 1 .67 .53
B lock ing 3 2 .00 1 .00
N o-B locking 3 2 .18 .77
**R ated on a  s c a le  o f  1 .0 low to 3 .0  h ig h
Ranges o f s c o re s  f o r  th e  r e t e n t io n  f a c to r  by each  tre a tm e n t 
group a r e  l i s t e d  i n  T ab le  12.
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T a b le  1 2 .— Ranges f o r  Each C om position  by T rea tm en t Group 
on th e  R e te n tio n  F a c to r*
T rea tm en t C om position C om position C om position
Group One Two T hree
B lock ing 1 .0 -3 .0 1 .3 -2 .7 1 .0 -3 .0
N o-B locking 1 .0 -2 .0 1 .0 -2 .3 1 .0 -3 .0
*R ated on a  s c a le  o f  1 .0  low to  3 .0  h ig h
CHAPTER VI
SUMMARY AND CONCLUSIONS
P urpose o f  th e  S tudy
The p u rp o se  o f  th e  s tu d y  was to  d e te rm in e  th e  e f f e c t  o f  a 
b lo c k in g  p ro ced u re  on th e  number o f p r a c t i c e  r e p e t i t i o n s  and th e  
amount o f  p r a c t i c e  tim e u t i l i z e d  in  th e  m em oriza tion  o f  s e le c te d  
p ian o  l i t e r a t u r e .  As d e f in e d  in  th e  s tu d y , b lo c k in g  i s  th e  i d e n t i ­
f i c a t i o n  o f  n o te  g roups acc o rd in g  to  hand p o s i t io n s  r e q u ir e d  fo r  
p erfo rm an ce . The b lo c k in g  p ro ced u re  in c lu d e s  p re s tu d y  f o r  i d e n t i f i ­
c a t io n  o f  m em oriza tion  cu es . The s tu d y  a ls o  was concerned  w ith  
d e te rm in in g  th e  e f f e c t  o f  th e  b lo c k in g  p ro ced u re  on r e t e n t io n  accu­
ra c y .
E x p erim en ta l P ro ced u res
The experim en t was conducted  a t  Texas S o u th e rn  U n iv e r s i ty ,  
H ouston , T exas, over a  p e r io d  o f e ig h te e n  weeks i n  th e  s p r in g  o f  
1972. The s tu d e n ts  in v o lv ed  in  th e  ex p erim en t, n=22, w ere under­
g ra d u a te  m usic e d u c a tio n  m ajo rs e n ro l le d  f o r  p ian o  s tu d y  in  th e  
D epartm ent o f  M usic. S ince  th e  s tu d e n ts  w ere n o t  l i k e l y  to  memorize 
m usic beyond t h e i r  te c h n ic a l  a b i l i t y ,  i t  was n e c e ss a ry  to  o b ta in  
p a r t i c ip a n t s  who p o sse sse d  th e  r e q u i s i t e  f a c i l i t y  to  p la y  th e
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com p o sitio n s  s e le c te d  f o r  th e  ex p erim en t. P iano  te a c h e r  c o lle a g u e s  
o f th e  i n v e s t i g a t o r  p ro v id ed  a  l i s t  o f  names o f  s tu d e n ts  who cou ld  
p la y  th e  co m p o s itio n s . From t h i s  l i s t ,  tw en ty -tw o  s tu d e n ts  v o lun ­
te e re d  to  p a r t i c i p a t e  in  th e  i n v e s t ig a t io n .  The s tu d e n ts  w ere ra n ­
domly a s s ig n e d  to  th e  c o n t ro l  and e x p e rim e n ta l g ro u p s . Each s tu d e n t  
was a ls o  random ly a s s ig n e d  one o f  th e  th r e e  co m p o sitio n s  s e le c te d  f o r  
th e  ex p erim en t.
P r io r  to  th e  e x p e rim en t. Form A o f  th e  m u s ic a l memory s e c ­
t io n  o f th e  D rake M usica l A p titu d e  T e s ts  and th e  memory s e c t io n  o f  
th e  Wing S ta n d a rd is e d  T e s ts  o f  M usica l I n t e l l i g e n c e  w ere a d m in is te re d  
to  a l l  p a r t i c i p a n t s .  These m easures s e rv e d  as a  check on ass ignm en t 
p ro ced u re s  to  d e te rm in e  eq u iv a len c y  on th e  f a c t o r  o f  m u s ic a l memory 
s in c e  i t  was n o t p o s s ib le  to  have t r u e  random s e l e c t io n  o f  p a r t i c i ­
p a n ts .  The two groups w ere  a ls o  c o n s id e re d  e x p e r im e n ta lly  e q u iv a le n t  
on th e  v a r ia b le  o f  m u s ic a l memory b eca u se  t h e r e  was no s i g n i f i c a n t  
d i f f e r e n c e  betw een th e  t e s t  s c o re s  o f  s tu d e n ts  a s s ig n e d  to  th e  c o n t ro l  
group and th o s e  a s s ig n e d  to  th e  e x p e rim e n ta l g roup .
The two tre a tm e n ts  employed i n  th e  in v e s t ig a t io n  w ere admin­
i s t e r e d  d u r in g  a tim e m u tu a lly  co n v en ien t f o r  th e  s tu d e n ts  and th e  
i n v e s t i g a t o r .  S tu d en ts  averaged  one e x p e r im e n ta l s e s s io n  p e r  week.
A one-hour tim e l i m i t  was s e t  f o r  each  s e s s io n .
The e x p e rim e n ta l tre a tm e n t in v o lv e d  b lo c k in g . B r ie f ly  con­
s id e r e d ,  th e  te rm  b lo c k in g  r e f e r s  to  th e  p r a c t i c e  o f  id e n t i f y in g  
n o te  groups a c c o rd in g  to  hand p o s i t io n s  r e q u ir e d  to  r e a l i z e  a  p ian o  
s c o re  by means o f  id e n t i f y in g  s c a le  p a t t e r n s  a s  c l u s t e r s ;  id e n t i f y in g  
i n t e r v a l s ,  a rp e g g io s  and chord fragm en ts  a s  s o l id  ch o rd s ; and
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i d e n t i f y in g  and c l a s s i f y in g  co m p o s itio n a l d e v ic e s  employed by th e  
com poser. S tu d e n ts  in  th e  e x p e rim e n ta l group u t i l i z e d  a  p ian o  s c o re  
p re p a re d  by th e  r e s e a r c h e r  f o r  e x p e r im e n ta l p u rp o se s . The p re p a re d  
s c o re  i d e n t i f i e d  each b lo c k  o f  s u c c e s s iv e  n o te s  th a t  cou ld  b e  p la y ed  
w ith o u t change o f  hand p o s i t io n .  Each b lo c k  i d e n t i f i e d  was en c lo se d  
in  b r a c k e ts .  I n  a d d i t io n ,  v a r io u s  m em oriza tion  cues w ere in d ic a te d  
on th e  p re p a re d  s c o re s .  F a c s im ile  c o p ie s  o f  s c o re s  p rep a red  in  t h i s  
manner a r e  p ro v id e d  in  Appendix A.
As fo rm u la te d  f o r  employment in  th e  s tu d y , th e  b lo c k in g  p ro ­
ced u re  in c lu d e d  (1 ) p re s tu d y  o f  a  p re p a re d  s c o re  to  d e te rm in e  m e te r , 
key a n d /o r  mode; p h ra s in g  and im p o rta n t cadence p o in t s ;  r e p e t i t i o n ,  
seq u en ce , im i ta t io n  and o th e r  d e v ic e s ; and form  o r  o v e r a l l  s t r u c t u r e ;  
(2) b lo c k in g  th e  s u c c e s s io n  o f  n o te s  in to  hand p o s i t i o n s ;  (3) p la y ­
in g  th e  n o te s  as  w r i t t e n ;  and (4) i n s t r u c t i o n  and i n t e r a c t io n  concern­
in g  th e  f iv e  le a rn in g  a s s o c ia t io n s  as  p a r t  o f  th e  s y s te m a tic  p ro ­
ced u re .
The b lo c k in g  p ro ced u re  and p re p a re d  sc o re  w ere n o t u t i l i z e d  
by s tu d e n ts  in  th e  c o n t ro l  g roup . S tu d e n ts  in  t h i s  group memorized 
from  th e  r e g u la r ,  o r  u n b locked , m usic  s c o re .
The i n v e s t i g a t o r 's  r o le  f o r  th e  c o n t ro l  group was t h a t  o f  
d e s c r ib in g  th e  m em oriza tion  t a s k ,  p o in t in g  o u t e r r o r s ,  and answ ering  
q u e s t io n s .  For th e  ex p e rim e n ta l g ro u p , th e  i n v e s t i g a t o r 's  r o le  was 
th a t  o f  d e s c r ib in g  th e  m em oriza tion  t a s k ,  p ro v id in g  o r i e n t a t i o n  to  
th e  p re p a re d  s c o r e ,  p ro v id in g  p ro c e d u ra l i n s t r u c t i o n ,  p o in t in g  ou t 
e r r o r s ,  and answ ering  q u e s t io n s .  S tu d e n ts  in  b o th  groups w ere 
encouraged  to  memorize as  r a p id ly  as  p o s s ib le .
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S in ce  i t  was d e s i r a b le  to  u t i l i z e  as  many b lo c k in g  p o s s i ­
b i l i t i e s  a s  p r a c t i c a l ,  th r e e  co m p o sitio n s  w ere s e le c te d  and u t i l i z e d  
in  th e  s tu d y . In  each tre a tm e n t g ro u p , fo u r  s tu d e n ts  memorized com­
p o s i t io n  o ne , th r e e  s tu d e n ts  memorized co m p o sitio n  tw o, and fo u r  s tu ­
d e n ts  memorized com po sitio n  th r e e .  D uring  th e  w eekly s e s s io n s  w ith  
each s tu d e n t ,  th e  number o f  p r a c t i c e  r e p e t i t i o n s  and th e  amount o f 
p la y in g  tim e w ere reco rd ed  by th e  in v e s t i g a t o r .
The e f f e c t  o f  th e  tr e a tm e n ts  on r e t e n t io n  acc u racy  was a ls o  
in v e s t ig a te d .  Each s tu d e n t  r e tu rn e d  a f t e r  sev en ty -tw o  h o u rs  to  
re c o rd  th e  e x p e r im e n ta l co m p o sitio n  w ith o u t s tu d y  o r  p r a c t i c e .  The 
s tu d e n t  w as aw are t h a t  th e  p erfo rm ance  was b e in g  re c o rd e d . T hree 
ju r o r s  su b se q u e n tly  r a te d  r e t e n t io n  as  e i t h e r  h ig h , av e ra g e  o r  low .
F in d in g s
The p re lim in a ry  a n a ly s i s  o f  d a ta  re v e a le d  th a t  th e  s c o re s  on 
th e  Drake T e s t  f o r  each o f th e  two g roups and th e  s c o re s  on th e  Wing 
T e s t f o r  each  o f  th e  two groups w ere n o t s i g n i f i c a n t l y  d i f f e r e n t .  
T hus, f o r  p u rp o ses  o f  th e  ex p e rim e n t, th e  two groups w ere co n s id e re d  
e x p e r im e n ta lly  e q u iv a le n t  on th e  v a r ia b le  o f  m u sica l memory.
The f i r s t  n u l l  h y p o th e s is ,  w hich s t a t e d  th a t  th e  mean re p e ­
t i t i o n  s c o re s  o f  th e  two tre a tm e n t g roups would b e  e q u a l ,  was t e s t e d  
by a  tw o - fa c to r  a n a ly s i s  o f  v a r ia n c e .  The a n a ly s i s  d is c lo s e d  t h a t  
th e  number o f  r e p e t i t i o n s  r e q u ir e d  f o r  th e  m em orization  ta s k  was n o t 
s i g n i f i c a n t l y  a f f e c te d  by th e  t r e a tm e n ts  em ployed. The n u l l  hypo­
th e s i s  was th u s  r e ta in e d .
Though th e  av erag e  number o f  r e p e t i t i o n s  r e q u ire d  by s tu ­
d e n ts  in  th e  b lo c k in g  group was s u b s t a n t i a l l y  few er th a n  th a t  o f
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t h e i r  c o u n te r p a r ts ,  v a r ia n c e  among s tu d e n ts  w ith in  each  group appeared  
as a  f a c t o r  d e se rv in g  f u r th e r  c o n s id e ra t io n .  The a n a ly s is  o f  th e  d a ta  
re v e a le d  l e s s  w ith in -g ro u p  v a r ia n c e  f o r  th e  ex p e rim en ta l group . A 
v i s u a l  exam in a tio n  o f  th e  r e p e t i t i o n  d a ta  d is c lo s e s  one s tu d e n t in  
th e  b lo c k in g  group r e q u ir in g  e x te n s iv e ly  more r e p e t i t i o n s  th an  th e  
a r i t h m e t ic a l  av e ra g e  o f  th e  group . C o n v erse ly , s e v e ra l  s tu d e n ts  in  
th e  n o -b lo c k in g  group com pleted th e  m em oriza tion  ta s k  w ith  su b s ta n ­
t i a l l y  few er r e p e t i t i o n s  th a n  th a t  av eraged  by c o u n te rp a r ts  em ploying 
th e  b lo c k in g  p ro c e d u re . The raw d a ta  r e l a t i n g  to  th e  r e p e t i t i o n  c r i ­
t e r i o n  i s  p ro v id e d  in  Appendix C on page 98 . The means and s ta n d a rd  
d e v ia t io n s  f o r  th e  r e p e t i t i o n  d a ta  a re  p ro v id ed  in  T ab le 3 on page 55.
The r e p e t i t i o n  s c o re s  o f  s tu d e n ts  v a r ie d  s ig n i f i c a n t l y  among 
th e  co m positions  u t i l i z e d .  The a n a ly s is  d is c lo s e d  th a t  com position  
two re q u ire d  c o n s id e ra b ly  few er r e p e t i t i o n s  th a n  com positions one o r  
th r e e .  As n o te d  above , th e  mean s c o re  f o r  th e  b lo c k in g  group on each 
co m position  was c o n s i s te n t ly  low er th a n  th a t  o f  c o u n te rp a r ts  r e q u ire d  
to  ap p ly  t h e i r  own s t r a t e g i e s  to  th e  m em oriza tion  ta s k .  The s ta n d a rd  
d e v ia t io n  f o r  each  c o m p o sitio n a l mean d is c lo s e d  more c o n s is te n c y  
w ith in  th e  b lo c k in g  group . As a  r e s u l t  o f  t h i s  d is c lo s u r e ,  th e  group 
means f o r  each  com po sitio n  w ere su b m itted  to  a  t - t e s t .  The o b ta in e d  
t - v a lu e s  r e p re s e n t in g  d i f f e r e n c e s  o f  group perform ance on th e  r e p e t i ­
t io n s  c r i t e r i o n  f o r  each com position  w ere n o t s i g n i f i c a n t .  T his 
a n a ly s is  s u p p o r ts  th e  r e te n t io n  o f th e  n u l l  h y p o th e s is  concerned w ith  
r e p e t i t i o n  s c o re s .  The few er r e p e t i t i o n s  re q u ire d  o f  s tu d e n ts  in  th e  
b lo c k in g  group w ere n o t  beyond chance o c c u rre n c e .
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The a n a ly s is  d is c lo s e d  no s i g n i f i c a n t  I n te r a c t io n  betw een 
tr e a tm e n t group mean s c o re s  f o r  each o f  th e  co m p o sitio n s . The p e r­
form ance o f  each  tre a tm e n t group was c o n s is te n t  on each  o f  th e  th r e e  
co m p o sitio n s  u t i l i z e d .  These d a ta  a r e  g r a p h ic a l ly  p re s e n te d  In  
F ig u re  1 on page 56.
The second n u l l  h y p o th e s is ,  w hich s t a t e d  t h a t  th e  mean tim e 
s c o re s  o f  th e  two tre a tm e n t groups would be  e q u a l , was te s t e d  by  a 
tw o - f a c to r  a n a ly s i s  o f  v a r ia n c e .  The a n a ly s is  r e s u l t e d  In  th e  r e j e c ­
t i o n  o f  th e  n u l l  h y p o th e s is .  The av e ra g e  amount o f  m em oriza tion  tim e 
r e q u ir e d  by s tu d e n ts  In  th e  b lo c k in g  group to  com plete  th e  memoriza­
t io n  ta s k  was s ig n i f i c a n t l y  l e s s  th a n  th a t  o f  t h e i r  c o u n te rp a r ts  who 
w ere r e q u ir e d  to  ap p ly  t h e i r  own s t r a t e g i e s .
The amount o f  tim e re q u ire d  f o r  th e  m em oriza tion  ta s k  v a r ie d  
s i g n i f i c a n t l y  among th e  co m positions  u t i l i z e d .  A n a ly s is  d is c lo s e d  
th a t  co m p o sitio n  two re q u ire d  l e s s  m em oriza tion  tim e th a n  e i t h e r  com­
p o s i t io n s  one o r  th r e e .  C o n s is te n t w ith  th e  r e j e c t i o n  o f  th e  n u l l  
h y p o th e s is ,  th e  mean sc o re  f o r  th e  b lo c k in g  group on each  com po sitio n  
was low er th a n  th a t  o f  c o u n te rp a r ts  ap p ly in g  t h e i r  own s t r a t e g i e s  to  
th e  m em o riza tio n  ta s k .  The s ta n d a rd  d e v ia t io n  f o r  each co m p o sitio n a l 
mean d is c lo s e d  more c o n s is te n t  perfo rm ance  f o r  s tu d e n ts  em ploying th e  
b lo c k in g  p ro c e d u re . The means and s ta n d a rd  d e v ia tio n s  f o r  th e  tim e  
d a ta  a re  p ro v id ed  In  T able 8 on page 60.
A n a ly s is  re v e a le d  no s i g n i f i c a n t  I n te r a c t io n  betw een th e  
tre a tm e n t group mean sc o re s  fo r  each  o f  th e  c o m p o sitio n s . The p e r ­
form ance o f  each  tre a tm e n t group was c o n s is te n t  on each  o f  th e  th r e e
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co m p o sitio n s  u t i l i z e d .  These d a ta  a r e  g r a p h ic a l ly  p re s e n te d  In  
F ig u re  2 on page 61.
The a n a ly s i s  o f th e  r e t e n t io n  d a ta  d is c lo s e d  t h a t  th e  t r e a t ­
m ents employed d id  n o t  a f f e c t  r e t e n t io n  o f th e  m usic  p re v io u s ly  memo­
r iz e d .  The means and s ta n d a rd  d e v ia t io n s  f o r  th e  tre a tm e n t groups 
a re  re p o r te d  In  T ab le  10 on page 64. The c o m p o s itio n a l means and 
s ta n d a rd  d e v ia t io n s  a r e  p ro v id ed  In  T ab le  11 on page 64.
C onclusions
The I n v e s t ig a t io n  o f  r e l a t e d  l i t e r a t u r e  d is c lo s e d  no e v i­
dence o f  p re v io u s  re s e a rc h  p e r ta in in g  to  th e  e f f e c t  o f  b lo c k in g  on 
th e  number o f  r e p e t i t i o n s  re q u ire d  and tim e needed  to  com plete  memo­
r i z a t i o n  o f  p ia n o  m usic . However, th e  f in d in g s  o f  t h i s  s tu d y  sup­
p o r t ,  In  p a r t ,  th e  c o n te n tio n  th a t  b lo c k in g  m usic  In to  c l u s t e r s  and 
chords th a t  r e v e a l  hand p o s i t i o n s ,  a lo n g  w ith  I n t e l l e c t u a l  s tu d y  
b ased  on In fo rm a l a n a ly s i s ,  can  f a c i l i t a t e  m e m o riz a tio n .^  S p e c if ic  
c o n c lu s io n s  a re  p re s e n te d  and d is c u s s e d  In  t h i s  s e c t io n  o f  th e  p r e s ­
e n t c h a p te r .
The a n a ly s i s  d is c lo s e d  th a t  th e  number o f  r e p e t i t i o n s  
re q u ir e d  f o r  com p le tio n  o f  th e  m em oriza tion  t a s k  was n o t s i g n i f i c a n t l y  
a f f e c te d  by  th e  tr e a tm e n ts  em ployed. However, th e  av e ra g e  number o f 
r e p e t i t i o n s  r e q u ir e d  by s tu d e n ts  In  th e  b lo c k in g  group was su b s ta n ­
t i a l l y  few er th a n  th a t  o f  t h e i r  c o u n te rp a r ts  In  th e  n o -b lo c k in g  g roup . 
Based upon In fo rm a l o b s e rv a tio n s  w hich w ere re c o rd e d  d u rin g  th e
^Cella Mae Bryant, "Memorizing: A Science," Clavier, II
(October, 1963), p. 21.
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i n v e s t i g a t io n ,  i t  may be concluded  th a t  f a m i l i a r i t y  w ith  th e  b lo c k in g  
p ro ced u re  i s  an im p o rta n t c o n s id e ra t io n  on th e  r e p e t i t i o n  f a c t o r .  
D uring  th e  e a r ly  s ta g e  o f  th e  s tu d y  s tu d e n ts  in  th e  e x p e rim e n ta l 
group u t i l i z e d  numerous r e p e t i t i o n s  b e fo re  f e e l in g  co m fo rtab le  w ith  
a  p a r t i c u l a r  s e c t io n  o r  b lo c k  in d ic a te d  on th e  p re p a re d  s c o re .
L a te r ,  as f a m i l i a r i t y ,  c o n f id e n c e , and in s ig h t f u ln e s s  in to  th e  sy s ­
te m a tic  b lo c k in g  p ro c e d u re  w ere d ev e lo p ed , s tu d e n ts  employed f a r  few er 
r e p e t i t i o n s  b e fo re  g o ing  on to  new m a te r i a l .  A s im i la r  c o n d itio n  d id  
n o t p r e v a i l  f o r  s tu d e n ts  in  th e  c o n t ro l  g roup . The number o f  r e p e t i ­
t i o n s  r e q u ir e d  by th e  c o n t ro l  group seemed to  b e  in f lu e n c e d  more by 
th e  le n g th  o f  th e  p h ra se  o r  s e c t io n  b e in g  s tu d ie d ,  te c h n ic a l  d i f f i ­
c u l ty  e n c o u n te re d , o r  o th e r  v a r ia b le s  s p e c i f i c a l l y  r e l a t e d  to  th e  com­
p o s i t i o n .  B e la te d ly ,  b ecau se  s tu d e n ts  in  th e  e x p e rim e n ta l group 
la c k e d  b lo c k in g  p ro ced u re  e x p e r ie n c e , th e y  approached  th e  memoriza­
t i o n  ta s k  more c a u t io u s ly  and d e l ib e r a t e ly .  T hus, r e p e t i t i o n s  beyond 
th e  number r e q u ire d  f o r  a c tu a l  m em oriza tion  may have been u t i l i z e d  
f o r  p u rp o ses  o f  perfo rm ance  s e c u r i t y .
As th e  a n a ly s i s  o f  th e  d a ta  d is c lo s e d ,  th e  co m positions  
employed in  th e  s tu d y  v a r ie d  s i g n i f i c a n t l y  w ith  re g a rd  to  th e  re p e ­
t i t i o n  and tim e  f a c t o r s .  C om position two re q u ire d  s ig n i f i c a n t l y  few er 
r e p e t i t i o n s  th a n  e i t h e r  o f  th e  o th e r s .  C om position two a ls o  r e q u ire d  
s i g n i f i c a n t l y  l e s s  tim e . S in ce  th e  com positions  w ere s e le c te d  on th e  
b a s i s  o f  b lo c k in g  p o s s i b i l i t i e s  r a th e r  th a n  e q u a l i ty  o f  d i f f i c u l t y ,  
t h i s  s i t u a t i o n  may b e  due to  f a c to r s  in h e re n t  in  th e  m usic . Though 
n o t su p p o rte d  e m p ir ic a l ly ,  o b se rv a tio n s  n o te d  by th e  i n v e s t ig a to r  
in d i c a te  th a t  t e c h n ic a l  d i f f i c u l t y  and th e  a e s t h e t i c  ap p ea l o f  one o r
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more p a ra m e te rs  o f  m usic such  a s  m elody, harm ony, rhythm  o r  o v e r a l l  
s t y l e  may be f a c to r s  a f f e c t in g  th e  r e p e t i t i o n s  and tim e r e q u ire d  f o r  
m em oriza tion .
As in d ic a te d  by th e  d a ta  reco rd ed  and a n a ly z e d , th e  amount 
o f  tim e  r e q u ire d  f o r  com ple tion  o f  th e  m em oriza tion  ta s k  was s i g n i f i ­
c a n t ly  a f f e c t e d  by th e  tre a tm e n ts  em ployed. The av e rag e  amount o f 
tim e re q u ire d  by s tu d e n ts  in  th e  b lo c k in g  group was c o n s id e ra b ly  l e s s  
th a n  th a t  r e q u ire d  by t h e i r  c o u n te rp a r ts  in  th e  n o -b lo c k in g  g roup .
T his c o n c lu s io n  i s  in  acc o rd  w ith  th e  view s o f  B ry an t who s t r e s s e s  
th e  im p o rtan ce  o f  em ploying th e  p ro c e s s  o f  a s s o c ia t io n  and u t i l i z i n g  
b lo c k in g  p ro c e d u re  as  a  means o f  econom izing on th e  amount o f  tim e 
re q u ire d  f o r  th e  m em oriza tion  ta s k .^  The ev id en ce  p re s e n te d  seems to  
in d ic a te  th a t  p ia n o  s tu d e n ts  te n d  to  memorize f a s t e r  when in s t r u c t io n  
in c o rp o ra te s  p ro c e d u re s  w hich le n d  them selves  to  p e rc e p tu a l  and con­
c e p tu a l  le a r n in g .
A n a ly s is  o f  th e  d a ta  d is c lo s e d  th a t  th e  b lo c k in g  group comr 
p le te d  th e  m em oriza tion  ta s k  in  s ig n i f i c a n t l y  l e s s  tim e . The a n a ly s is  
a ls o  d is c lo s e d  th a t  in d iv id u a ls  com prising  th e  group w ere more c o n s is ­
t e n t  i n  p erfo rm ance  th a n  c o u n te rp a r ts  re q u ire d  to  employ t h e i r  own 
s t r a t e g i e s .  S in ce  th e  number o f  r e p e t i t i o n s  r e q u ir e d  f o r  m em orization  
i s  a  c r u c i a l  f a c t o r ,  i t  can be concluded  th a t  b lo c k in g  a llow ed  f o r  a 
r e q u i s i t e  number o f  r e p e t i t i o n s  to  be com pleted  in  l e s s  tim e . The 
c o n s is te n c y  o f  w ith in -g ro u p  perform ance u n d e rsc o re s  th e  im portance  o f 
t h i s  d e te rm in a tio n . G e n e ra liz in g  beyond th e  s p e c i f i c  b lo c k in g  p ro ced u re
Bryant, pp. 21-23.
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employed in  th e  s tu d y ,  i t  would appear th a t  th e  m em orization  ta s k  i s  
f a c i l i t a t e d  when s tu d e n ts  a re  p ro v id ed  w ith  i n s t r u c t io n  and s y s te m a tic  
p ro ced u re s  u t i l i z i n g  th e  s e v e ra l  le a rn in g  modes n o rm ally  a s s o c ia te d  
w ith  p ian o  s tu d y .
As th e  r e t e n t io n  phase o f  th e  s tu d y  employed a  v ery  narrow  
r a t in g  s c a l e ,  r e t e n t io n  d a ta  w ere l im i te d  in  scope and n o t te s t e d  fo r  
s t a t i s t i c a l  s ig n i f i c a n c e .  W hile no d e f i n i t e  c o n c lu s io n  can be drawn, 
th e  o b ta in e d  d a ta  ap p ea rs  to  in d ic a te  t h a t  th e r e  i s  l i t t l e  d if f e r e n c e  
betw een th e  g roups in  r e t e n t io n  accu racy  a f t e r  sev en ty -tw o  h o u rs .
As th e  e x p e rim e n ta l p ro ced u re  in v o lv ed  b lo c k in g  groups of 
s u c c e s s iv e  n o te s  in to  c l u s t e r s  o r  c h o rd s , i t  m igh t b e  surm ised  th a t  
te c h n ic a l  problem s i n  one o r  more o f  th e  co m p o sitio n s  tended  to  impede 
th e  m em oriza tion  ta s k  o f  s tu d e n ts  in  th e  b lo c k in g  g roup . O verlapping  
betw een b lo c k  p a t te r n s  in  th e  l e f t  and r ig h t  h a n d s , f o r  exam ple, was 
most p r e v a le n t  in  co m p o sitio n  th r e e  w here th e r e  w ere v e ry  few c l e a r ly  
d e f in e d  p h ra se  en d in g s  o c c u rr in g  in  b o th  hands a t  th e  same tim e and 
w here th e r e  was d i f f i c u l t y  in  d e te rm in in g  th e  te rm in a t io n  p o in t o f th e  
p assag es  to  be  m emorized.
The p ro ced u re  f o r  th e  ex p e rim en ta l group re q u ire d  th e  s tu ­
d e n ts  to  b e g in  p la y in g  from memory as soon as a few m easures o r  a p as­
sage was s tu d ie d .  Thus, th e se  s tu d e n ts ,  u n l ik e  th o se  in  th e  c o n tro l  
group , co u ld  n o t p la y  th rough  th e  com positions  s e v e r a l  tim es b e fo re  
b eg in n in g  m em oriza tion . T h is p ro ced u re  le s s e n e d  r e l i a n c e  on a u ra l  
memory w h ile  r e q u i r in g  an o v e r t  dependence on th e  c o g n itiv e  and 
k in e s t h e t i c  le a rn in g  modes and a s s o c ia t io n s .  A ural r e f e r e n c e ,  th e n , 
was employed f o r  p u rp o ses  o f  o rg a n iz in g  r a th e r  th an  fo rm u la tin g
76
c o g n i t io n s .  The f in d in g s  o f  th e  s tu d y  su g g e s t th e  e f f ic ie n c y  o f 
app ro ach in g  m em oriza tion  by means o f  i n t e l l e c t u a l  and t a c t i l e  p re ­
s tu d y ,  r e s e rv in g  a u r a l  a s s o c ia t io n  a s  a  means o f  c o d ify in g  component 
s e c t io n s  in to  a  m ean in g fu l w hole as w e ll  as  making v a lu e  judgm ents 
r e l a t i n g  to  e x p re s s iv e  and s t y l i s t i c  m a tte r s .
As n o te d , b lo c k in g  i s  an a n a l y t i c a l  p ro c e d u re  r e q u ir in g
i n t e l l e c t u a l  p re s tu d y  p r i o r  to  perfo rm ance t r i a l s .  The f in d in g s  o f
1 2th e  s tu d y  a r e  g e n e ra l ly  c o n s is te n t  w ith  p re v io u s  p iano  re s e a rc h ,  ’
3
as  w e ll  as  t h a t  conducted  in  a  r e l a t e d  a p p l ie d  m usic  f i e l d .  In a s ­
much as th e  p re v io u s  r e s e a rc h  concerned  w ith  m em oriza tion  o f  p iano  
m usic  was conducted  in  a c l i n i c a l  s e t t i n g ,  th e  outcom es h e re  re p o r te d  
d em o n stra te  th e  a p p ro p r ia te n e s s  o f  em ploying s im i la r  s t r a t e g i e s  in  a 
s tu d io  s e t t i n g .  W hile th e  p re s e n t  s tu d y  fo cu sed  a t t e n t i o n  on a p ro ­
ced u re  m entioned  in  th e  l i t e r a t u r e  concerned  w ith  p iano  pedagogy, i t  
i s  p e rh ap s  n o tew o rth y  to  m ention  th a t  b lo c k in g , as  a  fo rm al p ro ced u re , 
i s  a b a la n c e d  embodiment o f  th e  s e v e ra l  le a r n in g  a s s o c ia t io n s  review ed 
i n  C hap ter I I .  T hus, th e  r e s u l t s  o f  th e  s tu d y , c o n s id e re d  in  a p rac ­
t i c a l  s e n s e , su p p o r t th e  c o n te n tio n  th a t  m em oriza tion  i s  p r im a r i ly  a 
le a rn in g  ta s k  and n eed s  to  b e  approached a c c o rd in g ly . F u r th e r ,
^G race R ubin-R abson, "The In f lu e n c e  o f  A n a ly t ic a l  P re -S tu d y  
in  M emorizing P iano  M u sic ,"  A rch ives o f P sy ch o lo g y , XXXI (November, 
1 937 ), 1 -5 3 .
2
G race R ubin-R abson, "S tu d ie s  in  th e  P sychology o f  M emorizing 
P iano  M usic: V. A Comparison o f  P re -S tu d y  P e r io d s  o f  V aried  L en g th ,"
J o u rn a l  o f E d u c a tio n a l P sycho logy , XXXII (F e b ru a ry , 1941), 101-12.
^Edgar C e c il R oss, J r . ,  "An E x p erim en ta l S tudy o f  th e  E f fe c t  
o f  A n a ly t ic a l  G uidance in  Music M em orization" (u n p u b lish e d  d o c to ra l  
d i s s e r t a t i o n ,  S ta te  U n iv e rs i ty  o f  Iow a, 1 961 ), pp . 1 -97 .
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b lo c k in g , as a  s y s te m a tic  p ro c e d u re , can be  employed In  a s tu d io  s e t ­
t i n g ,  I s  e a s i l y  le a rn e d  by s tu d e n ts  w ith  v a ry in g  p ian o  backg ro u n d s, 
and I s  c o r r e l a t i v e  to  a cc ep ted  common p r a c t i c e  m ethodology in  th e  
g e n e ra l f i e l d  o f  p iano  pedagogy. M em orization , th e n .  I s  l a r g e ly  a 
d im ension o f  an o v e r a l l  le a rn in g  ta s k .
As a  f i n a l  o b s e rv a tio n ,  th e  q u e s tio n  w h e th e r o r  n o t keyboard  
e x p e rie n c e  was a  m em oriza tion  f a c t o r  In  s tu d e n t  perfo rm ance may be 
r a i s e d .  N o th ing  In  th e  e x p e rim e n ta l d e s ig n  ap p ea rs  to  p ro v id e  a  b a s i s  
f o r  re sp o n se  to  th e  q u e s tio n .
R e la te d ly ,  how ever, R ubin-Rabson r e p o r ts  th u s :
S in ce  p r a c t i c a l l y  no r e la t io n s h ip  e x i s t s  betw een p iano  e x p e r i­
ence and le a r n in g ,  e x p e r ie n c e  in  p la y in g  does n o t im ply t h a t  
m em orizing o f  new m a te r ia l  w i l l  b e  qu ickened  in  d i r e c t  r a t i o  to  
th e  amount o f  such  e x p e r ie n c e .^
In  summary, th e  in v e s t ig a t io n  seemed to  d em o n stra te  th e  p ra c ­
t i c a l i t y  o f ap p ro ach in g  p ian o  s tu d y  w ith  g u id in g  p r in c ip le s  and sy s ­
te m a tic  p ro c e d u re s  f o r  m em oriza tion . The p ro c e d u re s  d em o n stra te  t h a t  
b lo c k in g  p ro v id e s  f o r  e f f ic ie n c y  in  le a rn in g  by p e rm i t t in g  r e p e t i t i o n s  
in  l e s s  tim e a s  opposed to  th e  t r a d i t i o n a l  p r a c t i c e  u t i l i z e d  in  th e  
c o n t ro l  g roup . T hus, economy o f  m em oriza tion  tim e i s  perhaps th e  
c h ie f  consequence d e r iv e d  from ap p ly in g  th e  b lo c k in g  p ro c e d u re . Fur­
th e r  re fin e m e n t o f  th e  b lo c k in g  p ro ced u re  m igh t id e n t i f y  s p e c i f i c  
f a c to r s  th a t  w ould a s s i s t  te a c h e rs  and s tu d e n ts  in  a c h ie v in g  th e  
econom ical u t i l i z a t i o n  o f  r e p e t i t i o n s  a s  w e ll  as r e h e a r s a l  tim e  and , 
h e n c e , th e  f a c i l i t a t i o n  o f  m em oriza tion  in  p ia n o  s tu d y .
^R ubin-R abson, "The In f lu e n c e  o f  A n a ly t ic a l  P re -S tu d y  in  
M emorizing P iano  M usic ,"  44.
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Recommendations f o r  A d d it io n a l  R esearch
A s tu d y  to  i n v e s t ig a t e  th e  e f f e c t iv e n e s s  o f s p e c i f i c  b lo c k in g  
p ro c e d u re s  as  means o f  f a c i l i t a t i n g  m em o riza tio n . The s tu d y  w ould be 
a one-g roup  d e s ig n  and in c lu d e  s e v e r a l  app roaches u t i l i z i n g  d i f f e r e n t  
b u t  e q u a l c o m p o s itio n s . The f i r s t  w ould in v o lv e  m em oriza tion  w ith o u t 
b lo c k in g . The second w ould in v o lv e  m e n ta l b lo c k in g , t h a t  i s ,  b lo c k in g  
w ith o u t a  p re p a re d  s c o re .  The t h i r d  w ould in v o lv e  b lo c k in g  w ith  th e  
u t i l i z a t i o n  o f  a  p re p a re d , o r  b lo c k e d , s c o re .  The th r e e  p ro ced u res  
m ight b e  r e p e a te d  w ith  new co m p o sitio n s  f o r  a  second and t h i r d  r e p l i ­
c a t io n .  Such a  s tu d y  co u ld  p ro v id e  s u b s t a n t i a l  d a ta  on each  p ro ced u re  
and a llo w  com parisons to  b e  made.
A s tu d y  to  f u r th e r  i n v e s t i g a t e  th e  e f f e c t iv e n e s s  o f  th e  
b lo c k in g  p ro c e d u re . Such a  s tu d y  w ould in v o lv e  s tu d e n ts  drawn from a 
la r g e  sam ple and s k i l l e d  i n  u t i l i z i n g  b lo c k in g  p ro c e d u re s . The s tu d y  
co u ld  a l s o  employ d a i ly  e x p e rim e n ta l s e s s io n s  as an a t te m p t to  c o n t ro l  
f o r g e t t in g  th a t  o ccu rs  betw een s e s s io n s .
A s tu d y  to  d e te rm in e  th e  r e l a t i o n s h ip  betw een b lo c k in g  and 
th e  learn ing /m em ory  a s s o c ia t io n s .  A s tu d y  o f  t h i s  ty p e  cou ld  g iv e  
in d ic a t io n s  o f  th e  a s s o c ia t io n s  m ost e f f e c t i v e l y  employed and th o se  
th a t  need  to  b e  developed  o r  s t r e s s e d .  The r e s u l t s  o f  th e  s tu d y  cou ld  
a ls o  p ro v id e  d a ta  th a t  w ould be  o f  a s s i s t a n c e  in  d ev e lo p in g  p ro c e d u re s  
f o r  le a r n in g  and te a c h in g  u t i l i z a t i o n  o f  th e  f iv e  a s s o c ia t io n s .  A 
d is c u s s io n  o f  le a rn in g  a s s o c ia t io n s  i s  p re s e n te d  in  C h ap te r I I .
A s tu d y  to  f u r th e r  d e te rm in e  th e  e f f e c t  o f  b lo c k in g  on r e te n ­
t i o n .  Such a  s tu d y  cou ld  employ a b ro a d  r a t i n g  s c a le  to  a llo w  more 
p r e c i s e  e v a lu a t io n  o f  r e t e n t io n  ac c u ra c y .
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A s tu d y  to  d e te rm in e  th e  e f f e c t  o f  b lo c k in g  on s e v e ra l  ty p e s  
o f  p ian o  l i t e r a t u r e .  The s tu d y  co u ld  in v o lv e  co m p o sitio n s  o f  v a r io u s  
le n g th s ,  d e g re e s  o f  d i f f i c u l t y  and s t y l e s .  In c lu d in g  uno rg an ized  
sounds. M usic m a te r ia l s  cou ld  b e  r o t a t e d  so  th a t  each  s tu d e n t  w ould 
memorize ev e ry  c o n ç o s l t lo n .
A s tu d y  to  I n v e s t ig a te  th e  e f f e c t  o f  b lo c k in g  w ith  p re s tu d y  
and b lo c k in g  w ith o u t p re s tu d y . The s tu d y  co u ld  b e  a  one-g roup  o r  tw o- 
group d e s ig n  em ploying two groups o f  co m p o s itio n s . Such a  s tu d y  cou ld  
r e v e a l  th e  s p e c i f i c  v a lu e  o f  p re s tu d y  a s  a  component o f  th e  b lo c k in g  : 
p ro c e d u re .
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Prelude in E minor
A
A n d a n t in o  A io o
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Dance Pastorale
(Rondino)
There is a vagueness of key in this lovely pastoral rondino; yet a feeling of G 
major pervades the music. Note that the major fbrm of the 6  scale appears at 
where F» is used. At ©  the mixolydian form of the scale with Fl| is used. There 
are two modulatory interludes at B and D. The last one leads to an abrupt con­
clusion in C m^or. We cite the unusual pause after letter (s); thls brings back the 
theme in the left hand.
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fo r  Sarah
Grievin' Annie
DOUGLAS MOORE
T his music is suggestive of the American folk ballad. The left-hand 
accompaniment, in  which minor th irds predom inate, is noteworthy. Observe 
the dialogue with the melody in  measures 8 and 4 , and again in  measures 
7 and S. The second statem ent of the theme is  in  m inor a t where the 
colorfu l right-hand accompaniment adds to the mournfulness of the piece.
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THE GEAR-WHEELS OF A  WATCH
Li
;
vely 104 STf
1 E
B
•rS 1 'rS i
/  TUaMUWU nAAAUM
....6W.___^
r.m^a i m...m
!P 5
£ 1 8  S
4
----- i - f -
\m0m0 ^—■— 3 •
-----------y--------------------
6
V  _ _ _ _ Ï-
er?
#-
f 5 5 57P
■ | : -------i:-----
5TP+I .
-Z ... I  J .
WWW F ;' 1 j. 1 m é n 5 J i . ; z j i L
, 0 
r%r— TFsnFS _ M :
T B y .
iTP""'
J  u  fj^ -}
iO
L J  ?!------------------
« , — ^  
- I t ' r f r r r p r ^
i ANO %
• r  ' ^ 8 4 3 2 4 3 4 5 3 ?
w  "  " » T f  '
1 j 1 f tffl% # # i P j  i f f ^ Â - i
>  . . V 1--------M—1—= p i
%. I f  , 
/% 1b
(fB_B^ ;jc=3
I—n —n -p t
P M W ï  
' ■
h U  • •» • •  • • • • • •  # ^ ■ # w
n  . . . a ■ f f l -£^ -17] 1 f ]  J ^'"■j.......1
B  L t r ^
"  4&
r —% &
/ »
—* — 0------------------
— 1—1------------------
" J u r j  i ! 141 «  i i  a  Ü i4 i. - a • •  • •  • • • •  * - ÎW—J ____ (
C opyrigh t 1956 by Yoshinao Nakada. C opyrigh t a ss ig n e d  to  th e  Jap an ese  
S o c ie ty  o f  R ig h ts  o f  A uthors and Composers (JASRAC), Tokyo, Jap an . 
Reproduced by p e rm iss io n  o f  MCA M usic, a  d iv i s io n  o f  MCA, I n c . ,  New 
York.
APPENDIX C
RAW DATA
98
REPETITIONS RAW DATA
C om position
Number
C o n tro l
Group
E x p erim en ta l
Group
1 30 45
1 58 47
1 87 50
1 1 1 1 83
2 26 17
2 37 25
2 54 29
3 26 35
3 74 59
3 84 71
3 1 1 2 74
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TIME RAW DATA
C om position
Number
C o n tro l
Group
E x p erim en ta l
Group
1 97 63
1 154 78
1 213 86
1 284 104
2 39 23
2 62 41
2 154 81
3 69 79
3 1 2 2 109
3 128 118
3 169 132
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CONTROL GROUP RETENTION DATA
C om position
Number
J u ro rs R ating
A verageA B C
1 2 2 1 1 .7
1 1 1 1 1
1 1 1 1 1
1 2 2 2 2
2 1 1 1 1
2 3 2 2 2 .3
2 1 2 2 1 .7
3 1 1 1 1
3 2 3 3 2 .7
3 3 3 3 3
3 2 2 2 2
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EXPERIMENTAL GROUP RETENTION DATA
C om position
Number
J u ro r s R a tin g
A verageA B C
1 3 3 3 3
1 1 1 1 1
1 3 2 3 2 .7
1 2 1 2 1 .7
2 2 2 1 1 .7
2 3 3 2 2 .7
2 1 2 1 1 .3
3 1 1 1 1
3 1 1 1 1
3 3 3 3 3
3 3 3 3 3
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JURORS
M ild red  G reen , A s s is ta n t  P r o f e s s o r ,  LeMoyne-Owen C o lle g e , 
Memphis, T en n essee .
M a rg u e rite  M i l l e r ,  A s s is ta n t  P r o f e s s o r ,  W ich ita  S ta te  U n iver­
s i t y ,  W ic h ita , K ansas
Ruth H a r r is o n ,  I n s t r u c t o r ,  Texas S o u th e rn  U n iv e r s i ty ,
H ouston , Texas
